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PREFACE 

The collection of engineering inquiry forms embodied in the 
present volume represents the accumulation of some 20 years’ 
experience, and as they have proved of immense use and 
great time-savers in my own work, it was thought that they 
might prove equally useful to other engineers. 

The arrangement of the material is alphabetical throughout 
and a very complete index has been provided, both of which 
should greatly facilitate the use of the book. 

I take this opportunity of thanking Mr. C. Coucill and Mr. T. 
Scott for the time and labour they have spent in reading the 
proofs — work, in a volume of this nature, which is very exacting. 
I trust all errors have been elimmated, but beg the indulgence 
of readers should any be found. 

J. C. C. 

MaN<’-H lOSTliJll 
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INTRODUCTION 

To save time, avoid unnecessary correspondence, and prevent 
the firm asked to supply the quotation from working out 
uimecessary alternative offers, it is extremely important that 
all the essential information should be sent with the original 
inquiry. 

Every competent engmeer may be assumed to be expert in 
his own line, but owing to the vast territory which engineering 
now covers, he cannot be expected to be expert in all. How- 
ever, in the course of his work, there are certain to be many 
occasions when he is called on to include apparatus in his 
esstimates or tenders for which it will be necessary for him to 
obtain outside quotations. He is then faced with the dilemma 
of calling in tenders for material, with which he may not be 
so conversant as he might wish, and for which he therefore does 
not feel entirely competent to prepare the necessary inquiries. 

There are several ways in which this difficulty might be 
overcome. The engineer might read the subject up in a general 
handbook and then send out an inquiry containing what he 
believed to be all the essential information. Or, vsliould he 
possess catalogues or other trade literature on the apparatus 
he requires, he might study these and by their aid prepare his 
inquiry. Whichever method he employs, the result may or 
may not be satisfactory, depending on the literature to which 
he has bad access, and the care with which he has studied it. 
But in either case he will have had to spend a considerable 
amount of valuable time which might otherwise have been 
more usefully employed. 

For the assistance of such engineers it has been the practice 
of many of the larger firms for many years to provide printed 
inquiry forms, dealing with their own manufactures. These, 
which consist of a series of questions the answers to which will 
precisely define the apparatus that is to be offered, have not, 
however, been available in a handy form, and usually have 
to be specially obtained before sending out the inquiry. 

ix 



INTllODUC'T rO N 


X 


The following collection of data sheets, covering a vi^ry wide 
range of engineering material, has therefore^ lunm ]>rc'par(‘<l, 
with the object of providing a handy referenc(‘ voluiner for th(^ 
use of such engineers as have to deal with a la,rgt‘ va,ri(‘ty of 
engineering material. Not only is the raiige of n\af.eria.l 
covered very large, but it is ho})od that tlu' ust^fuhu'ss of the 
data sheets has been increased by the athlition of not<‘s ex- 
plaining the bearing or enlarging the meaning of tlu‘ (pK'stions 
included on the data sheet. 

All questions of a general charjxctcu’, such a.s i.hosc' n^lating 
to addresses, delivery dates, teims of paynuMit, etc,, havt' betoi 
brought together on a General Data Shet't. 'FlK^se <pK‘^si.ions 
apply generally to all types of material, and an' mainly non- 
technical in character. This data sheet ha.s bec'n ina.dt' vvvy 
full, as it is intended that it should cover inquirit'S ('immating 
from abroad, whore conditions are often very diih'rent. from 
those in England, as Well as those from home firms. 'I’ln' unit 
cost of the steam, gas, or electricity sup])Iy availabU^ has not 
been asked for on the data sheets for the individual a.])paratus. 
although a knowledge of this factor may oftim be ('xtrt'inely 
useful when working out the running costs of an instillation, 
or deciding on the most suitable form of drive to ('mplo\'. 
If the choice of drive is loft to the mauufa.<'tur<‘r ofh'ring f lu' 
plant, it is therefore desirable that the unit cost of tlu' different' 
supplies available should also bo giviai witli the g<‘neral data.. 

In addition, as it will often bo found that firms ofT(>riiig 
material do not as a rule supply more information than tlun' 
are actually asked to give, a data sheet covering “ Dat.a whi<dt 
should be sent with the tender ” has boon prepiirt'd, in order 
that the engineer may specify what teclinical data lie. rt'tpiirt's 
in order to he in a position to compare stiitably the (!omp<‘1ing 
tenders. 

The data sheets have, on the whole, been flesigned to eov<>r 
plant of a nature common to several trades, an<l special plant., 
such as that required in sugar-mjddng faotoric’.s or rubber 
works, etc., has been omitted as not of genoi’al intcK’.st. ,F»ir- 
ther, the majority of the sheets deal with the component parts 
only, viz., individual machines, and consequently it may ofttm 
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bo necessary to use more than one sheet when dealing with a 
large job. However, the individual sheets possess the great 
advantage of enabling the engineer to ask firms to quote only 
for n\aterial of which they make a speciality, and thus to avoid 
the addition of unnecessary middleman’s profits. 

If moi'e than one data sheet is to be employed on the same 
job, it is very important that the “ General Data Sheet,” sent 
with each, should clearly specify the exact extent of each 
inquiry, ii\ order to avoid overlapping or the omission of impor- 
tant material. When several firms are asked to quote for 
material I'equired on the same job, it may sometimes be advis- 
able to inform each of the names of the firms who are quoting 
for the other component parts, so that, where necessary, a 
suitable interchange of technical information may take place 
between them. 

In order to meet those more restricted inquiries for special 
plant nientioned above, as well as to obviate the necessity of 
sendiirg a large number of individual data sheets for the 
various component parts of the whole plant when this 
is of considerable size, a data sheet entitled “ Complete 
Factory ” has been prepared. It is hoped that the notes 
on this sheet will make it of sufficient use to meet all special 
cases. 

The data sheets have been simplified as much as possible, 
and tlie questions kept down to a minimum. They have been 
combined to serve several classes of apparatus where questions 
of a similar nature had to be asked, and where this could be 
done without ambiguity, such as in the sheets for Gas and 
Oil Engines, Cranes, Pumps, etc. Separate data sheets could, 
of course, be made for each sub-class, but this has only been 
done where the questions have to be asked in a special form 
such, for instance, as in the case of Vacuum Air Pumps, or 
where differences in structure occur, such as with a Floating 
Crane. As, therefore, many of the sheets are omnibus sheets, 
it should bo home in mind when using them that it may not 
be necessary to answer all the questions given. 

Although the sheets have been made as complete as could 
be done, it is possible that there are various patterns, such, for 
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example, as those covered by patents, which require certain 
special information. Whenever these special points hav<i been 
imown, suitable questions have been included, but it may 
occur that omissions will be found. These sliould 1 h> rect.ilie<i 
as they are noticed. 

The standardization of engineering mattuials has bet'ii 
proceeding at a very rapid rate in all countries during th«‘ 
past few years. 

When standard specifications of the British Engineering 
Standards Association (B.E.S.A.) exist for material dealt with 
in the following pages, they have been referred to on tlu'; 

appropriate sheet as (B.S.S. No. ), ajul as it is to tJie 

advantage of all, but particularly to tliat of the mauufact unu* 
and of the customer, full use should be made of tlimn wlu*n 
preparing the inquiry. 

In many instances, when the question asks for tlu' t.o 

be specified, the answer is not of very much importanet\ as 
very frequently the type is liiiiited by tlu^ size of tlu* maeliim' 
itself. Often, too, where more than one ty{)e is available, tlu' 
manufacturer may make only one of these typi^s, and ii, is to 
be expected that he will offer this oven should it not ht‘ aslnul 
for in the inquiry. With certain exceptions, or where the 
customer has very special reasons for requt'sting a particular 
type, the answer to such questions is only of importauet' wlu'u 
it is necessary to have the new a])paratus similar to some 
already in the customer’s possession. 

Somewhat similar remarks also apply to qut'stious jisking for 
a preference to be expressed. Uxiless the custoiTwr has vi^ry 
definite wishes, it should be left to the maktu- to tiluiosi^ what 
he considers to be the most suitable apparatus tj> cotnply with 
the technical data given. 

It will be noticed, when reading through the Notes, that the 
unit in which the answer to many of the qucsstions shoulil Ik‘ 
expressed has been given. There is, however, no nee<l that 
this unit should be slavishly adhered to, provided that the 
answer is expressed in some equivalent unit. Thus, pressures 
may be given in any of the following units, whichever is mo.st 
suitable for the case in question, lb. or kg. per sq. in., or sq. 
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mm. abs. or gauge ; inches or cm. W.G. ; ft. or m. head 
of 'Water. Further, it is extremely important to remember 
that this book may not be in the hands of the engineer makin g 
the tender, and consequently that the unit in which the answer 
is given on the inquiry should always be stated. 

On data sheets for apparatus which has to be driven, there- 
will always be formd a question asking for particulars of the 
nature of the drive desired, and in the note to this question 
the engineer is reqxiested to state the pressure, temperature, 
etc. (or system, voltage, and frequency) of the supply of power 
available. The answer supplied to this question will usually 
be sufficient for small sizes, up to, say, 100 h.p., but for all 
more important work it is more satisfactory to enclose a 
(jompleted data sheet for the type of drive (steam engine, 
Diesel, or gas engine, steam or water turbine, or electric motor)' 
desired. These remarks will also apply to belt, chain, gear, or 
rope drives, wdien these are to be included in the tender with 
the machine to be driven. 

These data sheets may also be used as aides-memoire "when 
ordeiijig material, but in this case all the questions given -will 
not require to be answered. In addition, however, it will be 
necessary to supply extra information, which, as a general 
rule, dclines the use of the apparatus in relation to other 
^ipparatus with which it will be connected. 

Thus, for example, in the case of engines, motors, etc., 
state the direction of rotation required ; on which side of the 
engine* the pulley or coupling will be ; whether the engine will 
be built on to an existing machine or is to be provided with 
half coupling or free shaft end ; particulars of any keyway 
necessary, etc. In the case of all apparatus having pipe 
connections, state the type of flange to be used ; pitch and 
diameter of bolt holes required ; and in some instances, where 
it might not otherwise be clear (ex. steam meter), the diameter 
of the main into which the apparatus will be built. 

Care should also be taken to order all material which will be 
used together, on the same form, if one firm is supplying all 
the material concerned, or otherwise to provide cross-references, 
so that the various manufacturers may take the steps necessary 
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to ensTire that the apparatus eventually HU{)plie(i can bc^ list'd 
together satisfactorily. 

It may also be sometimes necessary, when the iirni tirdering 
the material is also itself erecting the machinery, to ask for 
drawings givmg details of the foxindations required, shaft-<*u<l 
with keyway, etc. 

All orders should, of course, contain, the jirice, term.s of pay- 
ment, date of delivery, penalty, etc., agreed upon, and j'(‘ft'rt'nt;t‘s 
to any previous correspondence which may have takcui [)la.ec. 

When employing these sheets for the purpose of ordt'ring 
material, full use should be matlo of the “ Modt'l (h'ueral 
Conditions of Contract ” jwe-jiared by tlie Institution of .Mle<;- 
trical Engineers (I.E.E.), and of the “ Conditions of Halt' " 
prepared by the British Electrical and Allied Manufaet.uri'rs’ 
Association (B.E.A.M.A.) and by the Incor})orat(^d Municipal 
Electrical Association (I.M.E.A,), as far as these arc applicable. 

In preparing the index, the most general description of i,he 
apparatus has been chosen, but where other dcKcri])tions ari' 
sometimes used, or where the apparatus has a sj^eebd trade 
name in common use, these have also been incluik'd a,n<l w'o.ss- 
references provided. 

It may also be mentioned tlxat all sub-ty})es, and pattern.s 
included under an omnibus datashetst, have also been addt'd to 
the index. Thus, to the omnibus sheet entitled “ Instrunu'id., 
electrical,” there are eight cross-referenet^s under amimdt'r, 
voltmeter, wattmeter, etc. Only the jiage number for the 
suitable data sheet is then given opposite these headijigs, and 
the expression “ see data sheet for ” omitted. 

It may be necessary, in cases where it is customary to incpiiri' 
for several pieces of interconnected apparatus at the same' tame, 
the apparatus being treated for the purpose in question as 
more or less indivisible, to look under all of the following head- 
ings before the correct data sheet is found : Ap-jiaratus, .I5quip- 
ment. Installation, and Plant. The same remarks also apply 
to measuring instruments where, in addition to looking under 
the name of the instrument itself, the following hoatlings may 
also be consulted : Indicator, Instrument, Gauge, Mctt*r, a;wl 
Recorder. 



INTB. ODXJOTION 


XV 


In spite of the ca,re with which the index has been prepared, 
it is possible that the name of a piece of apparatus cannot be 
found, even when every alternative name has been tried. 
In such a case, it is suggested that a data sheet for an analogous 
piece of apparatus be used as a guide in preparing the inquiry. 

The title of the data sheet has been placed in the index in 
the following order — first the noun, secondly any word directly 
modifying the noun, and thirdly any word modifying the 
group so formed, viz. — 

Mill, rolling, electrically driven. 

Plant, de-gassing, boiler feed water. 




DATA FOR 

ENGINEERING INQUIRIES 

GENERAL 

1. State the name of the firm I'eqniring the tender. 

2. Give the address of this firm. 

3. State the address where the material asked for 

will eventually be erected. 

4. Give name and address of the consulting engineer, 

if one is employed. 

5. To whom is the tender to be sent ? 

6. What is the latest date by which the tender must 

be received ? 

7. Is a specification issued for the material required ? 

8. Must this be stilctly adhered to or may alternatives 

be offered ? 

9. Is the installation to be a permanent or temporaiy 

one ? 

10. Is the price put forward to be final or only 
approximate ? 


'I'ho whole of this information may not be required for any one tender and 
much of it. is often included in the specification when one is used, but it is 
collected ht'rc to bring to mind the main conditions influencing the price. 

1. It. will here bo assumed that this is also the name of the firm who will be 
responsible for payments. 

This is very important in the case of all material for abroad. 

5. To firm or consulting engineer 

8. It will often be found that manufacturer’s standards do not exactly 
comply with the specification . May these be offered, {a) as well as, or (6) 
in lieu of, the specified material. Standard material will usually be foxmd 
qixito as satisfactory and will generally mean a lower price than if special 
apparatus has to be built. 

10. In the case of largo contracts, very often a preliminary tender is required 
to form a basis for further consideration and calculation. This need not be 
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2 ENOINEBRINQ INQUIRIES 

11. Will price be the determining consideration in 

placing the order ? . 

12. May the price be put foi’ward as a lump sum ur 
must the main items be detailed ? 

13. Is the contractor to include foj‘ tbo (‘roebion of the 

plant ? 

14. Is the erection to be superintended only, oi- mu.st 

the contractor provide unskilled labour and 
lifting tackle ? 

15. Give full particulars of all tests to <^ari it‘<l out 

on the plant- 

16. Are these to be carried out at the works or on silts ? 


worked out in such detail os a tender which is to be i-sourtidenHi an final. It 
should always be stated, therefore, which form of tendtu' is nH|uired, as it 
will materially lighten the contractor’s work. 

11. If not, state what will bo tho dotormining factor. For <*xuinph\ 

reliability, time of delivery, guax*antoos, willingnoHs of contractor to partly 
finance the contract, terms of payment, In th<i ca«l^ of guarnntat's, 

give particulars of any penalty attached to thciir non-inaintcnan<H^ 

12. Give some idea of the extent to which pri(»cB shoukl be <li^tailotl, 
as this usually necessitates a good deal of extra work fox* the* nstiiuator. 

14. In the first case the contractor will only 8upf)ly a hnv skilled crtHdurn 
and will then expect the buyer to supply all unskilled labour, lifliug tackli\ 
etc. In the second case, full cost of erection will hti bdirritnl by t h(‘ coxitraet.or. 
It is not always possible to rigidly adhere to this distinction, an it, will <i»^pcntl, 
to some extent, on tho nature of the material to l>(^ doHvertai Wlu'n lifting 
tackle is to be supplied to the contractor, pax*ti(uilai*B of it Hhoulti bt' given 
so that he may chock the size against the inaxinrmn weight t,o be liftial. The 
contractor will usually assume tho free supply of all watt>r, fuijl and light, 
necessary for him to carry on his work. In the cum of erection ahvomi, 
when the contractor is to supply unskilled labour, some indic?ation Bhouki be 
given to him of the quantity available, its quality, and whcNt.hor ho iw to provide 
living accommodation or not. 


16-16. It is practically impossiblo to specify in dotail what nhould In- 
applied to engineering material in general. .BuL tho ongiuot^r anking tov tho 
tender should call for such tests as ho thinks will onablo hhxi to <»hock tho 
performance of the equipment with which ho is being supplksd, aiul to visrify 
the guarantees and other particulars given by tho manufacturer. 

In selecting suitable tests, he will bo greatly assisted by many of tho sttindaiti 
specifications issued by the B.E.S.A., where full particulars of suitable 
for the class of materials to which the specification applies, ar<s givt^n. 

quoted B.E.S.A. speciBcation Nos. 163, 166/6, 161, 
167-9, 173-184, 209-213, 216, 226/226, 232, 234, 239, 242-6, 249/260. 
These have been referred to in their appropriate place as B.S.B. No. . . . 

Where no specification is available, one for an allied piece of apparatuH 
should be consulted and, by the aid of this, suitable tests specified. 

In this connection, assistance might also be obtained from the LB.B. Wiring 
Regulations, or from specifications, ©to., issued by the Ihter-departmental 
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17. Up to what point is delivery to be included ? 

18. What is the longest time which may be allowed for 

delivery ? 

19. Is a penalty attached to the delivery date ? Give 

particulars. 

20. If terms of payment are unusual, give full par- 

ticulars. 

21. Is a complete set of spares to be included in the 

tender ? 

22. Are future extensions to be allowed for ? 

23. If the apparatus required is to be a duplicate of 

existing apparatus, give full particulars of that 
at present in use. 


Government Committee (set up to co-ordinate the lElectrical requii’ements 
of the various Government departments) or by the International Electro- 
technical Commission (I.E.C.)* 

Wlien carried out at the works, are these to be made dui'ing the course of 
manufacture, or as final tests just before delivery ? If special tests at works 
are required, who will bear cost ? If made on site, state nature of load to 
be provided, who is to provide the necessary instruments, etc., and who is 
to bear the costs of the tests ? State if tests are to be made at both works 
and site. 

17. (a) Free on rail at maker’s works. 

(b) Delivery to another works for erection with other plant. State address 
of these works. 

(c) Free on quay or free on board at a port. State which, and for which port. 

(d) Ditto at a foreign port (i.e. sea freight included). 

(e) Free on rail at nearest railway station, railway sidings, or purchaser’s 
sidings. State which and name of station. 

( /) Free into purchasers’ premises or on site and unloaded. 

(r/) If insurance is also to be effected, state this fact. 

(h) If all customs charges are to be cleared, mention this fact (unusual). 

When road transport is to bo included, it is exceptionally important to 
give fullest details of the road or route to be used, its condition, maximum 
axle weight which it will carry, carrying capacity of all bridges, particulars 
of any fords, and times of year these are flooded, etc. Unless otherwise 
specified, packing suitable for whichever delivery is required, will be included. 
However, in the case of machinery for delivery abroad, which is to be delivered 
to home address or f.o.b., state whether special export packing is to be 
included. 

22. State nature and amount of extension to be allowed for, and whether 
only space is to be provided or whether certain basic apparatus, such as blank 
switchboard panels without instruments, cables, etc., are to be provided. 

23. Where this is the case give full particulars of the existing machinery ; 
this should include — 

(а) Machine type (maker’s designation). 

(б) Number of machine. 
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24. State name and address of the maker of any 

machinery to be used in connection with any 
apparatus included in this tender. 

25. Give a resume of the operating conditions under 

which the plant will work. 

26. Are there any special regulations g()\'ej-ning the 

free choice of the plant to be olVerod ? If so, 
give full particulars. 

27. Are there any limitations to the iiiaximuni size of 

the piece which can be transj)OJ’ted or handled ? 

28. State full extent of the material to be covered by 

the tender. 

29. State the number of articles requii‘cd. 


(c) Size of machine. 

Any other particulars on name plate. 

(e) Date original machine was ordered, 

(/) Any references to correspondence relating to the laachinoxy in question. 

24, This is to enable both manufacturers to got into touch witlx one another 
and to choose the conditions, discuss technical points, etc., which will enable 
them to put forward the best combined tender. 

25, Is night and day operation, required ? Is the trade seawonal ? 8tut<* 
maximum, minimum, and average annual temperature in K., and humidity 
in per cent, of the climate. State altitude of the site in feet. State whether 
subject to heavy storms (rain, sleot, sand, dust), high winds, liglitning, etc. 
Is trouble to be expected from white ants, boring beetles, or othc^r xlesinictivo 
insects ? Or any other conditions which may necessitate special design. In 
many instances this information has also boon asked for in the dillerout data 
sheets, but this paragraph is intended to call to mind conditions which will 
make the use of standard apparatus imposBiblo, 

26, Such as police, insurance. Home OfSlce, electricity stipply regulations, 
etc. In the case of transmission lines difQculties over way-leaves, etc, 

27, Due to the form of transport which must be ixsed, "the size of crane or 
other lifting tackle available, size of door, tunnel, or shaft through which 
maclunery must be taken, etc. The maximum weight, together witlx the 
limiting dimensions, should bo given. Whcrevoi* possible, son<l Imuling gauge 
limits. 

28, It will not bo necessary to answer this question when a Hpeciiication 
is provided. In other cases where complex plant is required, it is very impor- 
tant to indicate exactly where tender is to start and leave off. 

Thus, is tender to start — 

(а) At and include boiler plant and accessories, 

(б) At and include prime mover and accessories. 

(c) At and include generator and accessories, 

(d) At and mclude transmission and accessories. 

(e) At and include electric motors and accessories. 

(/) At and include machines and accessories. 

Are buildings, formdations, belts, ropes, eleotxio wiring, etc., to be mcluded f 
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30. Enclose all necessary dimensioned sketclies. 


30. The nature of the drawings required has usually been detailed in the 
data sheet itself. They should be to scale, fully dimensioned, and contain 
all the necessary information to enable the tender to be completed. Indicate 
position of all railway sidings, canals, quays, roads, etc., as well as position 
and capacity of all lifting tackle to be used. The drawings will also be used 
to chock certain information contained in the data sheet, such, foz’ instance, 
as pipe resistance. As there are nearly always a number of possible alterna- 
tive arrangements for a given set of plant, the drawings supplied should show 
the arrangement preferred by the engineer. If this should not happen to bo 
the best possible arrangement, the manufacturer will usually suggest a suit- 
able alternative. The drawings should be as detailed as appears necessary to 
convey all the information required in the inquiry. The scale chosen should 
be as large as possible, somewhere about 1 : 100 for rooms, etc., not less than 
1 : 600 for small factories, etc., and not less than 1 ; 2,600 for plans of site. 
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DATA TO BE SUPPLIED WITH 
TENDER 

1. Efficiency of the plant offered. 

2. Overload capacity. 

3. Temperature rise. 

4. Regulation of speed. 

5. Cyclic irregularity. 


The whole of this information is not required for ovor^' Toinler, but %viuch- 
over data are required should always be specifically asked for, as the ostin\a» 
tor, as a general iTile, supplies no more information than is request etl* 

It is, of course, apparent that answei'B to certain of these question* , 
EJx, 2-5, 8-17-18, need not be roqueatod if those data are already laici down in 
a specification. 

The British Electrical and Allied Manufacturers Ansociation (B.E.A.M.A.). 
the Incorporated Municipal Electrical Association (LM.E.A.), and other 
associations, have prepared standard forms in which ft)r certain 

classes of machinery should be put forward. 

Such forms are in existence for turbines, turbo -altoiTiators^ (tondenHiug 
plant, cooling towers, rotary converters, transformers, etc. 

Full use should be made of these, and manufacsturers requested to put 
forward their guarantee on the lines laid down in these forms. 

The manufacturer should, therefore, supply the information requested in 
one or the other of the following foiins — 

1. The manner in which the ofiicieney may be expressed can b <5 any of th<^ 
following— 

(а) As a x^orcentage ; boilers, motors, generators, etc. 

(б) Poymds of steam per h.p. hour, per kW. hour, etc., <;onditions under 
which this can be obtained should be stated. ICx. : steam, proRHXire, tempera ^ 
ture, and vacuum, 

(c) Pounds of steam raised per lb. of coal burnt, or x>or sq. ft, of heating 
surface, etc. Again specify conditions, class, size, condition, calorific value of 
fuel, draught, etc. 

(d) Pounds of oil or cubic feet of gas per h.p. hour. 

(e) Depth of cooling zone, for cooling towers. 

(/) Per cent amount of moisttir© left in material after treatmout* 

(g) Per cent or weight in grains per cubic foot of dust left in gar. after 
cleaning. 

Etc. 

Also the tolerance within which this figure is guaranteed Hhould bo givi>n. 

2. Expressed as a per cent of normal full load outj)ut, 

8. In state maximum air temperature allowable. Or state that the 
machinery complies with certain well-known standard specifications* 

4. Usually reqtdired for prime movers. It should be expressed agh— 

dz per cent variation in speed for a change in load of 25 per 

cent. 

P©r cent increase in speed when full load is suddetilv 

thrown off. 

5. Important in the case of parallel running of alternators. Should, how- 
ever, usually be specified by the engineer. 
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6. JBly -wheel effect in rotating parts. 

7. Runaway speed. 

8. Voltage regulation. 

9. ISformal full load speed. 

10. Normal full load h.p. required by machinery. 

11. Form of diive required by machines. 

12. Any special characteristics. 

13. Particulars of any accessories necessary but not 
supplied by manufacturer. 

14. Fully-dimensioned sketch of the apparatus offered. 

15. Photographs of the apparatus. 

16. References to where similar plant can be seen at 

work. 

17. Weights of the individual apparatus offered. 

18. Specification for the calculation of customs duties. 

19. Minimum time of delivery which can be given by 

m anuf ac turer , 


6. Of importance for same reason as given under 5, but also sometimes 
necessary to know this information in connection with electric drives, such as 
sugar centrifugals. 

7, Should always be asked for in connection with water turbines wlien 
intended to drive electric generators, so that latter may be designed to with- 
stand this speed. 

8- Should be expressed as the rise in voltage when full load is thrown off 
the machine suddenly (the generator is assumed to be running under full load 
at normal speed and normal voltage). 

9— 11. Should be requested when the electric motor or other prime mover 
is not to be supplied by the same manufacturer as that supplying the 
machinery. 

12. Such characteristics should always be asked for when of interest to the 
engineer. * They will, of course, depend on the nature of the apparatus. Ex,: 
In case of boiler it may be of interest to know — 

{a) Heating surface. 

(h) Grate area. 

(c) Water volume. 

((Z) Steam volume, etc. 

13. Such, for example, as the amoimt of brickwork required for boiler 
settings, etc. 

14. To enable space required to be seen and foundations, etc., estimated. 

16. Of importance in the case of large contracts and all special machinery, 
or new improvements or inventions. 

17. In the case of apparatus for abroad a shipping specification, i.e. net and 
gi‘oss weights, number and size of all packages should be asked for to enable 
cost of freight, handling, insurance, etc., to be calculated if this is not already 
included in tender. 
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20. Terms of payment. 

21. Minimum size of crane or other lifting tackk^ 

required to liandle plant. 

22. What accessories are included in the tendtn- ? 

23. What spares are included in the tender V 

24. Tolerances with which any of the above figures ai*e 

guaranteed. 
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ACCUMULATOR, ELECTRIC 

1. What type of b’attery is desired ? 

2 . State the capacity required from the battery in 

amp. -hours. 

3. Give rating of battery required. 

4. What type of container is preferred ? 

5. In connection with what work is the battery to 

be used ? 

6. Wliat battery terminal voltage is I'equired ? 

7. State method of control used to maintain battery 

voltage. 

8. Give the air temperature of the battery room in 

° E Maximum Minimum 

Average 

9. Is the battery to work on a two- or a three-wire 

circuit ? 

10. What accessories are ‘'equired ? 

1 1. Enclose a dimensioned sketch showing space 

available. 


]3att-erios only are incKided. on this data sheet Vor charging statioxis, 
booster, etc,, see separate data sheets. 

I . Lead or iron plates, 

3. TJie i-ating may he J, 1, 2, 3, 5, or 10 hours, state the discharge current 
requireil at one or other of these ratings. If more than one rating is required, 
this should he expressed as a per cent of the 5 -hour rating which may he 
taken as standard. The percentages of the 5 -hour capacity usually obtained 
for the other ratings are 26-8 per cent, 60, 76, 86, 100, and 120. 

4. Class or wooden. In latter case whether panel type, solid wail type, or 
lead lined. 

5. 13.ailway work, mine hoisting work, stand-by, etc. 

7. State whether end cell or booster control is preferred, or will be used, as 
case may be. 

3 0, This may include cell testing voltmeter, cell inspecting lamio, hydro 
meter.s, acid pump, lead burning apparatus, cell bridging apparatus, spares, 

etc. ^ ..11 

II, Full particulars also should be given of all floor girders, etc., wdiieh wuli 

carr^?^ the weight of the battery. 
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ACCUMULATOR, HYDRAULIC 

1. State demand from accumulator in gallons pei* 

minute. Average Maximum 

2. Give duxation of maximum demand in minutt's. 

3. State pressure required at outlet in lb. t)ev h(|. in. 

gauge. 

4. Are necessary pumps already available ? If so, 

give particulars. 

6, Wliat class of machinery will be supplit^d ? 

6. What type of accumulatoi* is desired ? 

7. Give full particulars of foundations to be used. 

8. Enclose dimensioned sketch showing pi' 03 >os<Ml la.\ - 

out. 


4. If not aivaiila<l:>lo aro they to he offered ? If bo, Btate form of drivo pre- 
ferred. If steam-engine give steam pressure in lb. per sq. in. ahs., bti«am 
temperature in ® F., and whether engine is to be condensing or non-com JtMming ; 
if electric motor, state system, voltage, and frequency of available supply. 

5. Hydraulic presses, riveting machines, etc. 

6. Self -guiding type or with guiding structure. Also «iat<^ inateriol which 
IS available for loading, and if this is to be included in offer. 

8. Should contain full particulars of piping ; position of pumps and 
machinery. 
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ACCUMULATOR, STEAM 

1. Give tlie total amount of exhaust steam passed into 

accumulator in lb. per hour. 

2. What is the maximum length of gap in exhaust 

steam supply in seconds ? 

3. State the total amount of steam to be stored in 

lb. 

4. What is the maximum inlet pressure of exhaust 

steam to accumulator in lb. per sq. in. absolute ? 
6. What is the range of pressure variation allowable 
during regeneration in lb. per sq. in. absolute ? 

6. Give particulars of the intermittent steam supply — 

(a) From what source does this steam come ? 

(b) State length of working period for each 

source in seconds. 

(c) State average length of stop for each source 

in seconds. 

(d) Give initial steam pressure in lb. per sq. in. 

absolute and steam temperature in ® F., 
for each source. 


3. The amouut of steam to be stored should bo equal to the amo\mt of 
steam required to bridge the gap in the exhaust steam siipply without exceed- 
ing the range of pressure allowable, and is given by the rate at which steam is 
being drawn from the accumulator. Thus, if steam is being drawn from the 
accumulator at the rate of 35,000 lb. per hour, and a gap of one minute has 
to be bridged, then the storage capacity should be 580 lb. 

6. 3u describing the soiu’ces from which the intermittent steam is obtained 
full particulars should be given of the type of engine suppl 3 nng the exhaust, 
i.e. winding or rolling engine, steam hammers or presses, whether compound 
or triple expansion. Tf possible, some indication should be given as to the 
number of machines likely to be operating at one time, so that the maximum 
and minimum supply of steam to the accumulator may be approximately 
gauged. This <^an best be done by means of the diagram asked for under (jf), 
wliicli should show, starting from any arbitrary time, when each machine 
starts and stops. If possible (e) should be answered by suppljdng continuous 
indicator diagrams for each source. The following data should also be given 
for each source, if it is available — 

(a) Number of cylinders. 

(b) Stroke and diameter of each cylinder. 

(c) Speed of engine in r.p.m. 

(d) Point of stroke at which the steam is cut oK in h.p. cylinder. 
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(e) State amount of this steam used per cycle 
ill lb., and per hour in tons. 

(/) Enclose diagram showing how each machine 
starts and stops relatively to oiu^ nnotlun*. 
7. Enclose dimensioned plan. 


(e) In the case of winding engines does the engine run stiiarn undf'r 

the action of the load, during atiy part of the working ])eriodV 

(/) If so, state per cent of working tiuring which stx^ani is af‘tually 

being used. 

7. This should show position of all ouginos supplv ing exhaust stf'am, size 
of exhaust pipes used, and proposed position ol' aetauuulaior aniJ turbine 
working from it. 
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ANALYSIS, FUEL 

1. State fuel to be analysed. 

2. What is the average size of the fuel as it will be 

ni-ed ? 

3. In the case of gases, state the amount of dust in 

grains per cu. ft. 

4. The chemical analysis should state — 

(a) Percentage of C present. 

(^) „ H „ 

(c) „ „ 0 „ 

(^) . » ,, S „ 

5. The analysis should also give — 

(e) Percentage of moisture present. 

(/) „ volatile contents. 

,, ash. 

6. What is the melting point of the ash in ° F. ? 

7. What is the calorific value in B.Th.U. per lb. ? 

8. What quality of coke is produced from the fuel ? 


See B.S.S., No. 209. 


and sent, together with a representative 
.P 0 , to the cheniist for analysis, who will then answer questions 4-8. The 
customer should state whether answers to all these questions are required, or 
to which ; this will depend on the purpose for which the fuel is required. 

1. Ooal, h^ite, peat, coke, oil, etc. Name of mine or district from which 
it IS obtained. 


7. In the case of gaseous fuels, this should be in B.Th.U. per cub. ft. 

8. Light or dense, open or close gi^ained, etc. 
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ANALYSIS, OIL 

1. State source and class of oil to be analynoti. 

2. State for wliat purpose tbc oil is to b(‘ iistHl, 

3. The chemical analysis supplit'd should siatti 

(а) Percentage of O prcstiut. 

(б) fj -H- <11 

(C) 59 19 O 11 

(dl) 5, ,, S 11 

(c) 99 99 Po 11 

4. The analysis should also givt' — 

(а) Percentage of nioistuic^ prc^scut. 

(&) 1, ,1 ash present. 

(c) „ „ asphalt present.. 

(d) 9 , ,9 acid present. 

(e) 9 , ,9 alkali pres<uit. 

5. The following characteristics may also he askt‘(i for 

if required — 

{a) Plash point in ° P. 

(б) Plame point in ° 

(c) “ Gumniing ” coctficient . 

(d) Specific gravity. 

(e) Calorific value in B.'^Ph.U. p»‘r lb. 


See B.S.S., Nos. 148, 209, 210. 

1. Questions 1 and 2 should bo answei’od by i*ho ongiuot^r aati Hoiit. t ogether 
with a representative sample to the chemist for testing, who will then Httpply 
answers to the other questions. The ©ngmeor shouhl whoiluM’ urmwfun-i 

are required to all these questions and, if not, should \vhi<d» 

information is important. 

1. Vegetable, mineral or animal and name of oih or distriid from which 
obtained. 

2. Annealing, hardening, lubrication, fuel, cooling trunHfoniM'rs, Hwitcht»s, 
etc., insulation purposes, etc, 

5. (a), (6), (o), (/), (i), (jf). The chemist shoxild bo askcMl t.o staU' uiothod or 
name of test he has employed. 

(c) This test is to indicate probablo amount of asphaltif* or rf^Himnih pro* 
ducts w^hich may settle out from the oil when in iise.. In v<»ry important in 
the case of transformer oil. Full particulars of tho tent employed shonkl be 
given. 

(d) State temperature at which this is measured. Usually 60 ' F. If 
important, the temperature may bo specified by the engineer. 
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(/) Viscosity at 50° F. and — 60° F. 
(gr) Specific heat. 

{7b) Coefficient of heat ti'ansmission. 
{i) Dielectric strength. 

{j) Loss due to evapox'ation. 


(/) T>ie temperature given may be varied. The lower temperature of— 60° F. 
is of importance in case of oil switches for erection in open ; —40° F. for trans- 
former oil. The upper temperature is of importance for lubricating oils. 

(?*) H3xpi‘ess as volts/mm, or volts/inch. Also state diameter of balls used 
and distance apart. 

(/) State per cent loss in weight of the oil after . . . hours (usually 6) con- 
tintious heating at a temperature of . . • ° F. (usually 212° F.). 
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ANALYSIS, WATER 

1. State whether the water Is to be softeiKsl or purilied. 

2. Give name of district and source of supply of the 

water. 

3. The analysis asked for should state- 

(a) The appearance of thcs watc^r. 

(b) If the water gives a deposit after stand- 

ing some time, and the colour of this 
deposit. 

(c) The smell of th<‘ water. 

(d) The taste of the watta*. 

4. It should also give — 

(а) Presence of any free gas in thet water. 

(б) The amount of absorbed gas in grains per 

gal. 

5. It should also state the amount of the following 

substances present in grains per gal. — 

(a) Total amount of solids prc^scnt, diy at 

O 

(b) Iron. 

(c) Manganese. 

(d) Lime (as CaO). 

(e) Magnesium (as MgO). 

(/) Sulphuric anhydride. 

In sending water to a chemist for analysis, tiie water Hhoul<i be an urtmt/i* 
sample ; should be contained in flasks with now Htopporn, whkdi have i)e<‘n 
thoroughly cleaned out beforehand, and washed out two or thuos with 

the water to be sampled before actually pxttting Hnmple into t htnn. hhu'h 
sample should contain about 2 gals., and sliould be cavtUuUy labt'HtHl with full 
name, address, and suitable references. It should always be siatetl wj^en 
sending in a sample whether this represents the woi’st <*onditi(jns w!jitjh 
occur. 

Questions 1-2 are to be answered by engineer, remainder by the ehi^miHi. 
The customer should state whether all or whicli of theno questions should Is' 
answered. This will depend on use to which the water is to be put. 

2. River, lake, canal, well, etc. 

3. (a) Sparkling, dull or coloured, and what colour. 

4. (a) Carbon dioxide, sxdphiiretted hydrogen, methane, hyclragein oxygon, 
etc. 

(b) This should be given for each gas, b\xt more particularly for oxygen. 
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(g) Chlorine, 

{h) Alkalinity (as CaCOs), 

(^) Acidity. 

A bacteriological examination may also be required, 

and the result should be expressed as. bacteria 

of all kinds per c,c., and also state whether there 
are any disease-producing germs present. 
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ARRESTER, LIGHTNING 

1. State system, voltage, and frequency of cii’cuit 

on -which arrester will be used. 

2. In the case of a single-phase circuit, is one |.)oie 

earthed ? 

3. In the case of three-phase circuits, is the neuf i’a! 

point earthed ? 

4. Against what is protection required ? 

5. State maximum current which choke coil must 

carry. 

6. What type of arrester is pi'cferred 'i 

7. State where airester will bo ci’ectcd. 

8. Is arrester to be provided with combined isolating 

s-witches ? 

9. Give some particulars of the country ov^er wliich 

the line runs. 

10. Enclose dimensioned sketch showing space avail- 
able. 


1, Also state typo of three-phase circuit, star or delta. 

3. If neutral point is earthed through a resistance, give parfcioularH. 

4. Static charges, surges, etc. 

6. JEIom gap, inxiltiplo gap, electrolytic, water jot, carboruiuliun rmiUi- 
path, etc. State if to he combined with choke coil or not. 

7. Indoors or outdoors, in latter case for mast fixing oz* on Hpc^cial 

9. Some indication as to the frequency of storms, thoir Uxiration, etc., 
should be given, as well as the nature of the country, hilly, wooded, high 
mountains, etc. Is climate hot and very dry V 

10. Is very important in case of horn arrestors to provttnt ar<* damaging 
the surrounding structure, etc. 
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BALANCER, STATIC 

1. Wliat is the normal full load output of the generator 

with which it will be used, in kW. ? 

2. State normal full load voltage of generator. 

3. State speed of generator in r.p.m. 

4. Is the generator fitted with slip rings ? 

5. What is type of generator ? 

6. How many main poles has the generator ? 

7. Is the generator fitted with interpoles ? 

8. What is the lower pressure required from the 

balancer ? 

9. State the maximum out-of -balance current required. 

10. What form of balancer is preferred ? 


The price of the balancer will not include fitting slip rings to the generator 
unless this is specially requested. In this case state name of the generator 
and maker. 

2. Across outers. 

6, Shunt or compound winding. 

8. That is, the lower voltage required from outer to third wire. 

0. That is, the current flowing in the third main to the balancer tap. 

10. Whether open, enclosed, air- or oil-cooled 
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BNGINBKBING INQUIRIES 


BEARING 

1. State type of bearing I'eqnired. 

2. State form of beaiing required. 

3. State maximum load on bearing in lb. 

4. State maximum surface speed of shaft at journal 

in feet per minute. 

5. Give diameter of shaft at joui-nal in inches. 

6. State length of journal bearing surface in inches. 

7. What form of lubrication will bo used ? 

8. Is a split journal desired ? 

9. Is the bearing to be adjustable ? 

10. Under what conditions will the beai’ing be used ? 

11. Give full particulars of the load on the machine. 

12. Has the bearing to take both vertical and horizontal 

loads at one time ? 

13. Enclose dimensioned sketch showing proposed 

method of using bearing. 


1. Split or solid joimial, ball or roller boarinju^s, tho material of which the 
bearin/y is to be constructed (oast iron, bronze^ white metal, ^un -mental, w ood, 
etc.) may also be given if the customer has special wishes, bxit tho clioico will, 
to some extent, depend on the load conditions. 

2. ilorizontal, vertical, thrust, collar, etc. 

7, Grease, oil, by loose oiling ring or oil cup, etc, 

10. In a damp atmosphere, subject to chemical fumes, in un atmosphere 
where there is a lot of lint or dust, etc. 

11. Steady, fluctuating or impulsive, subject to v’ibi'ation, etc, 

12. Give particulars of each load (maximum, simultaneous values). 

13. If for use in a machine the maximmn space which can be given 'to tho 
bearing should be shown. It will be assumed that design of machine can then 
be altered to suit bearing chosen. If this is not tho case draw attention to the 
fact. 
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BISTGINBERING INQUIRIES 

BOARD, DISTRIBUTION 

1. State type of distribution board required. 

2. Give normal current to be carried per way in amps. 

3. State number of ways per pole required. 

4. State number of poles required. 

5. Give particulars of the system on which it will be 

used. 

6. What type of fuse is required ? 

7. State whether switches are to be included on the 

board. 

8. Is the board to be mounted or un-mounted ? 

9. State type of inlets and outlets required. 

10. State any accessories required. 

11. Has the board to conform to any regulations ? 

See B.S.S., No. 160. 

I. In teak case with glass front, totally enclosed ironclad or with glass 
face, explosion proof, etc. 

5. System, state whether 2, 3, or 4 wire, voltage and frequency. 

6. Open type, cartridge. Zed, bridge, porcelain tube, etc., with spring clips 
or knife jaw, etc. 

7- Is not possible in every case- State type of switch preferred, tumbler, 
knife, etc. 

8. i.e. on another teak board. If so, is space to be left for a switch or 
meter, give size- In the case of large amperages, fuses and switches may be 
mounted independently on angle iron^ framework. This should be left to 
manufacturer. 

9. Is the board to be provided with — 

(а) Bushed inlet and outlet holes. 

(б) Holes screwed for conduit. 

(c) Sealing chamber. 

In case (c) state whether sealing chamber is to be separate from main 
dis-board, or may be combined with it in one casting. Also give particulars 
of incoming and outgoing cables, i.e. type, construction, size, etc. 

10. Main switch to control the whole board, meter, etc. 

II. Such as H.O. or local electricity regulations, etc. 
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ENGINEERING INQUIRIES 


BOILER 

1. State evaporation capacity required in lb. per hr. 

Average Maximum 

2. State the number of hours the boiler will be required 

to give the maximum capacity continuously. 

3. Give steam pressure required at boiler stop-valve 

in lb. per sq. in. abs. 

4. What is the temperature of the feed water at inlet 

to boiler in ® F. ? 

5. Give particulars of the fuel to be used. 

6. State draught available at back of boiler in inches 

w.g. 

7. What type of boiler is desired ? 

8. Is a mechanical stoker to be employed ? 

9. Is a superheater to be used ? 

10. Is an economizer to be used ? 

11. Is mechanical draught to be supplied ? 

12. Give dimensioned sketch of proposed layout of 

boiler-houses. 

13. Wliat accessories are to be offered with the boiler ? 

14. State any special regulations to which boiler must 

comply. 

15. Give particulars of the electric supply available. 

See B.S.S., Nos. 14, 63, 62. 

1. From and at 212® F. 

4. Particulars of the boiler feed water and its treatment should bo given 
(see water analysis)* 

5. Class of fuel, coal, coke, wood, oil, gas, etc*, size of fuel, calorific value 
of fuel in B.Th.U. per lb. Chemical analysis. 

7. Land or marine, due or water tube, single or double ended, multitu- 
bular, Cornish, Lancashire, Babcock and Wilcox, etc. 

8-11. If these are to be quoted for with the boiler, give answers to the 
relevant questions on the data sheets for these articles. 

12. This should show proposed layout or positions of existing boilers, super- 
heaters, economizers, etc*, dues fully dimensioned, position of chimney and 
its dimensions, arrangements for supplying coal and removing ash, etc. 

13. Pressure gauge, injector, water gauge, safety valve, low water alarm, 
densimeter, etc. 

14- Insurance Company, local regulations, .Board of Trade, Lloyd’s, etc. 
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16. State number of hours boiler "wull be in continuous 
opex'ation. 


16—16. Apply only to Electric Boilers. In this case, questions 5, 6, 8, 10, 
11 need not be answered- 

State system, voltage and frequency, price per kW. hour. 

This type of boiler can often be used in paper mills, pulp works, etc., 'wrhere 
large quantities of steam are required, but plant is practically shut down over 
the week-end. 
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BNOINEE KING I N Q U I K I E S 


BOOSTER 

1. State system Avliich booster will supply and its 

voltage. 

2. Give amount of out-of-balance cuiTcnt in ani}>s. 

Maximum- - • Average 

3. How is this cun-ent supplied ? 

4. Give full particulars of ID.O. load on which boost<u- 

works. 

5. Give particulars of the generatoj‘.s supjilyiug tihis 

load. 

6. State number and type of cells in battery to Ijc 

charged. 

7. State capacity of the battery in amp.-hours and 

its rating. 

8. Is the battery to be used for stand-by purpfjscs ? 

9. Give charging-cuixent allowable in amps. 

10. Give particulars of supply for the motoi- driving 

booster set. 

11. What type of booster is required ? 

12. State accessories required. 


I. ID.C,, two-wire or three-wire, 

3. Desei’ihe balancing arrangements used. 

4. This .should state nature of load (lighting, traction, power), whetlior 
steady or iQuctuating, minimum, average, and maximum values of the load 
(in amp). Whenever possible, a copy of the daily load chart should bo 
included with inquiry. 

5. State number, type (shunt or compound wound), kW. output (full load), 
voltage, speed, and prime mover. 

7. The rating may be 1, 2, 3, 5, or 10 hour. State the discharge current 
required at one or other of these ratings. 

10. System, voltage, and frequency. 

II. Heyersible or non-reversible, milking, stationary, or portable. 

12. Switchboard (see also data sheet for this). In cane of portable sets, 
the switchboard can be fixed to sot if this is desired- Milking cables, state 
type and length in yards, and form of terminal clips reqtiired. 
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ENGINEERING INQUIRIES 

BOX, GABLE-END, TEE, OR JOINT 

1. Grive type of cable foi- which the box is requii'ed. 

2. Wbat is the section of the conductor in sq. in. ? 

3. State diameter in inches over lead casing or bitumen 

sheath. 

4. What t37pe of armouring is used ? 

5. Grive overall diameter of complete cable in inches. 

6. State voltage of supply. 

7. Where is the box to be fixed ? 

8. Is an end, tee, or junction-box required ? 

9. What type of box is required ? 

10. Are there any special regulations governing the 
use of these boxes, where they will be erected ? 


See B.S.S., Nos. 91, 94. 

1. Single-, two-, three- or four-core ; concentric ; split conductor ; lead- 
coverod ; etc. 

4. Single- or double-tape, single- or double-wire armouring. Grive size of 
wire in S.W.Gr. 

7. If boxes are req^uired foi* mines tins should be stated. In the case of a 
junction box, is it to be buried in tlie ground or fixed on a pole or on an inside 
or outside wall ? If fixed in a vertical run it is assumed that no stress will 
be thrown on the box due to the weight of the cable suspended below. In 
the case of a cable -end box, ai'e the leads to come out in the same line as the 
cable or at right angles, and is the box for indoor oi' outdoor erection ? 
Must wiped brass glands be used or can sweated fittings, or copper tape bonds 
or lead bush bonds be employed ? 

9. Disconnecting or non -disconnecting ; linked ; fused ; state type of lid 
required, whether machined- joint or packed-groove. 

10. Grive particulars. 

For boxes requiring compound, the price should be asked exclusive of com- 
pound, but the quantity of compound required per box in lb. and. its price 
per lb. should be given in the quotation. 
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33NCi INEJEKING INQUIKIBS 


BOX, NETWORK, JUNCTION 

1. State what type of box is required. 

2. System, voltage, and frequency of supply. 

3. State numbez’ of cables entering and leaving, and 

their arrangement. 

4. How are the cables laid ? 

5. Particulars of cables entering the box. 

6. Particulars of the cables leaving the box. 

7. Give any special regulations to which tiie boxes 

must comply. 


See B.S.S.. Nos. 91, 94. 

1. Disconnecting or non -disconnecting ; linked ; iused. {State type of 
lid required, whether machined- joint, packed-groove or diving bell, <md whore 
lid is to be level with surface, whether for roadway or pavement. 

3. A small sketch, showing number of cables entering or leaving each side 
of the box, should be sent. 

4. Solid (give kind of trough and internal dimensions) bare in earth, in 
conduit (give particulars and dimensions of conduit), 

5—6. This should include : type of cable (single-, two, tlu*eo-core, concentric, 
etc.); nature of insulation (paper, V.I.H., bitumen, etc.). Nature of protec- 
tion, lead or without ; nature of armoxiring (wire, single- or tlouble-tape) 
size of conductors (number of strands and S.W.G.). Diameters over bare 
cable, lead armouring, and overall. 
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BRIDGE 

1. State class of bridge required. 

2. Of what material is the bridge to be constructed ? 

3. State clear span required between abutments in 

feet. 

4. State clear internal width of bridge required in feet. 

5. Give maximum load for which bridge is to be 

designed. 

6. Give full particulars of the floor and road design 

required. 

7. Enclose report on the strata over which the bridge 

will be built. 

8. State minimum clearance required, if this is 

important. 

9. If for a river crossing, is the river subject to floods ? 

10. Enclose roughly-dimensioned sketch showing ob- 
struction to be crossed, and line of bridge. 


Seo B.S.S., Nos. 15, 163. 

1. Footpath, highway, or railway. 

2. Wood, stone, ferro-oonereto, steel. The actual design of bridge should 
be left to tho firm who will choose the most economical to suit the specified 
conditions. In case of a stone bridge, what class of stone is to be used and is 
a suitable quarry near tho site available. State distance from bridge, and 
whether contractor is to work the quarry and dress the stone. 

3. This should be the maximum space required to clear the obstruction. 
If intermediate supports can be used, mention this fact, and state whether 
stone, ferro -concrete, or steel supports are preferred, 

4. Also state width of pavements and width of roadway required. In 
case of railway bridge also state gauge. 

5. This can be expressed as so many lb. per sq. ft. for foot and highway 
bridges. In addition to the above, also state for all types of bridges weight 
of heaviest vehicle in tons and maximum weight per axle in tons which will be 
allowed to pass over the bridge, 

7. This should bo very full, an<l is to enable foundations to be designed. 
It should not be stiHctly confined to one spot, but should cover possible 
alternatives. 

8. Measured above rail level, roadway, or average river level, depending 
on what the bridge is to cross. 

9. In this case endeavour to give some indication of the extent of the 
flood, i.e. height above noimal level to which the river may rise, and the 
suddenness with which it may occur. Enclose a full description of the water- 
shed feeding the river in all oases of important bridges. 

10. Must the bridge cross at an angle or is an alternative possible. Indi- 
cate alternative on the plan. Contour lines at 10 ft. intervals of surrounding 
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INQUllilKS 


11. Enclose diniensioned drawing of bridge requii'ed. 

12. Give particulars of any regxilations bo which the 

bridge must conform. 


country sliould bo shown. Show deptli of river at brid#:^© measured from 
some specified datum. 

11. Will not, of course, always be possible unless tho bridge has been 
designed by a consulting engineer. 
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aED 

BRUSH, CARBON 

1. What type of brush is required ? 

2. State dimensions of brush required in inch^.^ 

Length Breadth Thickness 

3. State type and length of pigtail required. ^ 

4. Is the brush to be copper coated or plain ? 

5. Ts it for use with a generator or motor ? Give fuU 

^particulars of machine. 

6. Give particulars of the commutator or slip ring. 

7. What brush pressure will be used in lb. per sq. in. ? 

8. Does the machine run frequently under overload ? 

9. Ai'e the brushes to be set radially, leading, or 

trailing on the commutator ? 

10. Give detailed dimensioned sketch of the brush 

required. 

11. Are the brushes lubricated ? If so, with what 

lubricant ? 

12. What is the present make and grade of brush ? 

13. Ts sparking experienced with them, if so, under 

what load conditions ? 


See B.8.S., No. 9«. 

1. Carbon, graphite, copper, etc. 

3. Wliether riveted, cemented, or detachable. The length of pigtail 
Hhotild bo in inches, and should state how measured (generally from centre to 
c'Ontro of connecting lugs). 

5. State whether alternating or continuous current. Give speed, full- 
loail current, full-load voltage, number of poles and name of maker. Also 
state whether commutating poles are used or not, whether load is steady or 
fluctuating. 

State diameter of commutator, length, number of bars, nature of insula- 
ting material, and whether slotted or not. If not slotted, has any trouble 
ever occurred, due to high mica ? In tho case of slip rings, what is their 
diameter and what is their composition V 

9* Also state number of sets of brushes and number of brushes per set. 

10. This should bo a working drawing to which the brush could be manu- 
factured, if ordered. 

11-13. Need only be answered if existing brushes are not giving satisfac- 
tion, and it is desired to replace them by a new type. 
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ENGINEERING INQUIRTRS 


BUILDINGS 

1. For what purpose is the building required ? 

2. State clear length, width, and height to eaves 

required, in feet. 

3. Give particulars of all cranes to be used. 

4. State height required from floor to gantry rail, and 

from gantry rail to i-oof tie, in feet. 

5. What type of wall is desired ? 

6. Give particulars of all openings j-equii-ed in walls. 

7. State what class of roof is req aired. 

8. What type of roof covering is pi-oferrcd ? 

9. Give particulars of all openings in i-oof. 

10. Give particulars of any partitions to bt? constructed 

inside building. 

11. State type of floor design required. 

12. State load which the floor is to (jari-y, in cwt. per 

sq. yd. 


See B.S.S., Nos. 15, 40, 41, 68, 59 63, 66, 78, 143, 14 6, 154. 

See also data sheet for heating installation, voiitilating iiisiallation, air- 
conditioning installation and dust-removal plant. 

I. Workshop, car sheds, power station, etc. 

3. This should include type of crane (overhead, jib, mono -rail, etc.), maxi- 
mum load to be carried, and in case of jib crane at wliat radius, wheel base of 
overhead cranes, in feet, and length of run of crane rot[uir(Hl. 

5. Brick, tile, ferro -concrete, steel framework, etc. 

6. This should include position, dimensions, and spocification of all doors 
and windows. 

7. State type of roof (ridged, curved, etc.), pitch of roof, form of ends 
(gable, etc.), spacing of principals, type of principal, type of purlin, gutters, 
and drain pipes, etc., unless choice of these particulars may bo loft to the 
estimator. 

8. Tile, slate, rubberoid, etc. If the roof is called on to carry any loads 
other than normal, these should be clearly specified. 

9. Should include position, dimensions and specification of all skylights, 
ventilators, etc. 

10. This should state position, construction (til<s wood, brick, (d <.?.), and 
position, dimensions and specification of all doors and windows in them. If 
a ceiling is to be constructed, indicate in what portion of the building, and of 
what material it is to be constructed. 

II. This should state height to which it is to be raised above ground level 
outside, construction (wood, steel, concrete, brick, etc.). 

12. When machinery, etc., is to be put in the shop, give full particulars 
{nature, size, weight, speed, etc., and whether weight is concentrated on small 
feet or spread over a large area) to enable floor design to be checked. Draw 



ENaiNEEBINe INQUIRIES 


SI 


13. State minimum spacing ■which may be allowed for 

any necessary columns, in feet. 

14. Is overhead transmission to he used ? 

16. Are any internal drains to be provided ? G-ive 
particulars. 

16. Enclose details of any stairways required. 

17. Are extensions to be provided for ? If so, state 

extent, and on what part of the building they 
will be required. 

18. Give full particulars of strata on which building is 

to be built. 

19. Enclose dimensioned plan and elevation of building 

desired. 


attention to any i>lanti wViich is likely to cause ti’ouble, due to vibration. 
State if any railway track (ligbt or full gauge) will be brought into shop, and 
indicate on plan. '’Phis will not be included in offer, but should be dealt with 
on separate data sheet. State also whether any openings are required in 
floor, and give their dimensions Are they to be provided with cover ? vState 
type. 

14. This will not bo included in tender nnless specifically asked tor, but 
girders and columns will have to bo designed to carry the stress. State 
length and diameter of shafting, number of bearings, etc. 

15. State position, number, width, and design. 

19. The plans and elevations should bo as detailed as possible, and should 
show all doors, windows, skylights, ventilators, fireplaces, etc., position of 
cranes, partitions and stairways, position of overliead transmission, position 
of any erection pits, foundations, drains, etc., which are to be included. 
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ENCUNJBBBIlSrG INQtTlBIKS 


GABLE, ELECTRIC 

1. What is the voltage of the system ? 

2. Is the neutral point eax'thed ? 

3. What type of cable is desired ? 

4. What nature of insulation is prefeir-od 

5 . How is the cable to be armoured ? 

6. What form of conductor is desired ? 

7. State size of conductor in squax'e inches. 

8. What material is required as conductor V 

9. State length of cable required, in yards. 

10. For what purpose is the cable to be useid ? 

11. Is an earth shield to be pi'ovided ? 


See B.S.S., Nos. 7, 91. 94. 

1 . Tlie voltage between phases should be given in A»C. systems. 

3. Goiicentrio, one-, two-, three-, or foui*-coi*o cable. 

4. Vulcanized rubber, paper, bitumen, etc. 

5. Plain lead, lead jute served, steel tape armoured, st.eel wire armoured, 
single or double wires. The tape and wire ai’mourmgs can bo applied to 
paperdnsxalated cables without lead covering. 

6. Kiound or sectoi*. If split conductoi's are required also, state whether 
round or sector. 

8, Copper or aluminium. 

9- When long lengths are required, tlie firm asked to quote should state 
maximum length of conductor of this size which they can supply in one 
piece, and they should also quote a price for the necessary junction boxes. 

10. Underground transmission, shaft cable, trailing cable, shot-firing cable, 
etc. 

Cf cable is to be laid in ground, state method to be xised, solid in trough, 
in concrete or tile ducts, direct in ground. Uraw attention to the presence of 
corrosive fiuids or earth which is liable to attack either the lead slieathing or 
the armouring. 
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GABLE, TELEPHONE 

1. State what type of cable is requii'ed. 

2. Give size of the conductors in cable. 

3. How many pairs per cable are required ? 

4. State thickness of lead sheathing required. 

5. Give particulars of the type of outer protection 

preferred. 


1. IState whether — 

(а) Di\y core, lead-covered. 

(б) Impregnated paper, loose, lead-covered, 
(c) impregnated paper, solid, lead-covered. 

. Ustially expressed as lb. per mile. 

. Usually ca. 0*066 in. 


3 — (5458) 
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IflNOXN131i}H.lNOi INQUIHIKW 


CABLEWAY 

1. State maximum single load to be cari’ied, in tons. 

2. Give the maximum span reqtiii'ed, in feet. 

3. State amount of luffing required, in feet. 

4. Give maximum lift of bucket i*equired, in feet. 

5. For what purpose is the cableway to be used ? 

6. What form of drive is pi'eferred ? 

7. State any accessories required. 


1, If it is important, also state amount of material to be moved per eip^ht 
hours. 

3. This should be given as plus or minus . . ft. from upi*ight position of end- 
mast. 

4. From ground-level to top of work. 

5. Building, dams, locks, canals, viaducts, docks, etc,, or for use in quarries. 

6. Steam or electric. If a steam supply is available give steam pressure 
in lb. per sq, in. and temperature in. ® F. If not available, is steam-engine 
and boiler to be included. In this case give particulars of the fuel to be used. 
In the case of an electric drive, enclose data slieet for motor and starter or 
controller. 

7. Indicator (showing bucket position), etc. 
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CALENDER, PAPER, ELECTRICALLY 

DRIVEN 

1. State number of rolls in the calender. 

2. State diameter and length of each roll in feet. 

3. What class of material is to be produced from the 

calender ? 

4. If several kinds are to be made, of which kind is 

the largest quantity to be produced ? 

5. State the relative proportions of the different 

classes of material turned out per annum. 

6. Give the j)aper speed required in feet per min. 

Maximum Minimum 

7. Give the speed of the shaft to be connected to the 

motor, corresponding to the above paper speeds, 
in revs, per min. Maximum . Minimum 


8, At what speed in feet per min. will largest amount 

of woi'k be done ? 

9. Between what limits in revs, per min. is the motor 

speed to be varied ? 

10. \Vhat “ inching-in ” speed in revs, per min. is 

required ? 

11. How long will the motor be required to run at this 

“ inching-in ” speed in seconds ? 

12. Will the machine then be immediately brought up 

to full speed, or allowed to stand for a short 
time ? 

13. If the latter, state how long it will be allowed to 

stand in seconds. 


3. Thin or thick paper, cardboard, etc. (give thickness). 

6. This refers to the continiioviB operating speeds, and not to the “ inching- 
in *’ speed. 

9. This also only refers to the continuous operating speeds. Unless special 
limits are given it will be assumed that the maximum range of speed regula- 
tion required will correspond to the maximum and minimum paper speeds 
given in answer to question 0, with special speed regulation to obtain the 
“ inching-in speed. 
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14. State tlie h.p. I'equired from the motor at the fol- 

lowing speeds — 

(a) Maximum paper speed. 

(b) Minimum paper speed. 

(c) “ Inching-in ” speed. 

(d) At speed given in ans-w'’ei” to question 8. 

15. State system, voltage, and fiequency of supply 

available. 

16. Does the supply voltage vary ? If so, between 

what limits ? 

17. Is any soiirce of power available from which a 

special dynamo may be di'ivon ? If available, 
* give full particulars. 

18. Enclose a dimensioned sketch showing proposed 

layout. 


X6. This is exceedingly important, and the answer should be given with 
precision. 

17. State whether the generator drive will be from shafting, or direct 
from steam-engine, gas engine, water turbine, etc. State speed in revolu- 
tions per minute of the driving pulley, and its diameter in feet. Does the 
speed of the shaft vary and, if so, between what limits ? In the case of steam- 
engine, oil or gas engines, or water turbine, give particulars of the system of 
governing employed. 

18. This should show the position of the drive available for the generator 
and# in the case of outside power supply, the point of supply with reference to 
the paper machine, so that the voltage drop between constant supply voltage 
and motor may be accurately calculated. 
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ENGINEEniNG INQUIRIES 

CAPSTAN, ELECTRICALLY DRIVEN 

1. State maximum pull to be exerted on rope in lb. 

2. State speed of hauling required in feet per min. 

3. Is capstan to be capable of giving more than one 

speed ? 

4. Is capstan also to be airanged for hand operation ? 

5. Give particulars of electric supply available. 

6. What form of controller is preferred ? 

7. Where is capstan to be erected ? 

8. Enclose dimensioned sketch of layout. 


The plant will consist of a totally -enclosed motor with controller, whole 
enclosed in suitable box carrying the capstan. 

1. If this question cannot be answered, state type of load to be hauled 
(railway w^agon), its gross weight in tons, and give full particulars of the track 
on which it will bo drawn. This should iixclude condition of track, radius 
of minimum curve, gradient in ]')er cent (in this case, state whether the capstan 
is to pull load against gradient). 

3- Can be arranged to give two specils when desired. State second speed 
desired. 

5. System, voltage, and fioquency. 

6, For foot operation or key switch. 

7, In building, out-of-door.' if near sea, state this fact. 

8. This should show proposed position of capstan and all track along which 
it is to haul loads, particulars of all curves and gradients on this track should 
be mai*ked on plan. If capstan is to )>o used for warping vessels, the size of 
vessel and maximum size of liawser io be \isod should be stated. 

This data sheet may also be used for steam or air-driven capstans if the 
steam or air pressure in lb. per sq. in. abs., and steam temperature in ® F, 
are given instead of question 5. 
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CHARGER, FURNACE, ELECTRICALLY 

DRIVEN 

1. State maximum net weight of charge to be handled 

in tons. 

2. State total furnace charge in tons. 

3. Give dimensions of furnace door in feet. 

4. State internal dimensions of fxu'nace in feet. 

5. State height of bottom of furnace door measured 

from ground in feet. 

6. Is charger to be carried by craire or to run oxi its 

own track ? 

7. In the former' case, state span of gantr'y rails in 

feet, and height of rails from ground. 

8. In the latter case, state rail gauge, and give irar- 

tioulars of rail section. 

9. How are the loaded boxes fed to the charger ? 

10. Give dimensions and weight of the charging-boxes 

used. 

11. Give particulars of the electric supply available. 

12. Enclose fully-dimensioned sketch of furnace house. 


4, Give width and height. 

9. Are they dumped on a stand outside furnace> house by a crane from the 
dump, or are they brought into furnace Ijouko on tracks ? State whether 
the charger is to be callable of revolving round a vertical axis. 

11. System, voltage, and frequency. 

12. This should be a fully -dimensioned plan and elevation, showing posi- 
tion of furnace and its clearances from wall and roof. Any ai^paratus, such 
as gas pipes, hand wheels, furnace door operating gear, which might limit 
travel of charger should bo indicated. 
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CHIMNEY 

1. What tjrpe of chimney is required ? 

2. With what plant is the chimney to be used ? 

3. State weight of gas to be dealt with at base of 

chimney in pounds. Average Maximum 

4. Give the temperature of the gases at base of chim- 

ney in ° F. Average . . . . Minimum. 

6. Wliat draught is required at the base of the 
chimney, in inches w.g. ? 

6. Is mechanical or hand firing employed ? 

7. Is artificial draught supplied ? 

8. At what point is this draught applied ? 

9. What draught does it create at this point in 

inches w.g. ? 

10. What weight of air does the fan supply in lb. per 

hour ? 

11. Is this fan used only to meet maximum demand ? 

12. Is there any statutory limit to the minimum per- 

missible height of chimney ? State minimum 
height allowable in feet. 

13. State to what extent chimney is to be lined with 

firebrick. 


See B.S.S., No. 41. 

If the size of the chimney has already been calculated, then give — 

{a) Height of chimney in feet from top surface of foundation. 

(6) Internal diameter at base in feet. 

(c) Sketch showing proposed design, and as well answer questions 1, 2, 4, 
13, 14, and 15. 

1. Brick, concrete, steel (self-supporting or with guy ropes). 

2. Boiler, blast furnace, Siemens Martin furnace, etc. 

3. If this is unknown, state average and maximum amount of coal burnt 
in tons per hour, particulars of coal (i.e. calorific value in B.Th.U. per lb. and 
composition), and number of boilers, etc., in operation when firing average 
and maximum output. 

6, Give particulars of the system of mechanical stokers employed. 

IS. Express as a percentage of the height to be lined, ordinary boiler 
chimneys usually to ca. two*thirds of height, steel-work chimney usually full 
height. 
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1 4. Give particulars of the site for the chimney. 

15. Enclose dimensioned drawing showing layout of 

all plant. 


14. These particulars I'efer to soil for foiinclations. 

15. Should show size of each boiler, superheater, ecouomizer, length, uiid 
areas of flues, etc. 
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GLEANER, SOOT 
(FOR WATER TUBE BOILER) 

1. State boiler preasui-e in lb. per sq. in. abs. and 

steam temperature in ° F- 

2. Give the width of the alley space at side of boiler 

in feet. 

3. Is the boiler setting steel covei*ed ? 

4. State the diameter and length of boiler tube. 

5. State the number of tubes in the boiler width. 

6. Are the baffles hoiizontal oi* vertical ? 

7. Give space in inches between each tube. 

8. Are superheaters installed ? 

9. Give particulars of the fuel used in the boiler. 

10. TTow is the boiler fired ? 

11. At what I'ating is the boiler worked ? Average 

Maximum . . 

12. State make of boiler, type, and size. 


9. This should state whether coal, lignite, oil fuel, etc., class of fuel, size 
of fuel, and name of mine or chemical analysis of fuel. 

10. ITand or mochanically ? Tf the latter, state make of stoker used. 
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CLUTCH, FRICTION 

1. State maximum continuous h-j). to be ti'ansmitted. 

2. State maximum percentage variation of the load 

from continuous full load. 

3. What is the nature of the load ? 

4. State normal full load speed in I’cvs. poi* min. 

5. State maximum percentage variation of speed from 

full load speed. 

6. Is the clutch to automatically f)ick up the load at 

a pre-dotor mined speed ? 

7. If so, at what speed ? 

8. Give diameter of shafts on which clutcli will be 

fixed. 

9. State voltage of continuous cui*rent supply avail- 

able. 

10. Is the clutch i-equired for reversible work ? 

11. Does the clutch remain out of use for considerable 

pei’iods ? 

12. State approximate number of times the clutch will 

be operated per horn’. 

13. Is the clutch to be supplied in the foriii of a pulley ? 


2. ^ 13©r cent. 

3. State type of machine to be driven^ or wliether load, is steady, fluctuating, 
or impulsive. 

5. :±: per cent. 

7. ISxpress as a percentage of sx>eed given to question 4. 

9. Need only be answered when a magnetic clutch is d ©si rod. 

11. State longest continuous period out of use, and wliiclx lialf of the clutch 
is idle. 

12. If not operated very frequently give approximate number of operations 
poi' eight-hour day, 

13. State what form of pulley, rope, belt, chain, gear, etc., is required ; 
diameter and breadth of pmley and particulars of groove, teeth, etc., should 
be given. 
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COMPRESSOR, GAS 

1. What is the quantity of free gas to be compressed 

in cu, ft. per min. ? Normal .. . . Maximum 

2. Give full particulars of the gas to be compressed. 

3. What is the gas pressure required at compressor 

outlet in lb. per sq. in. abs. Normal. . 
Maximum 

4. What is the gas ju’essure at the inlet to compressor 

in lb. per sq. in. abs. ? 

5. What is the gas temperature at compressor inlet 

in ° F. ? 

6. What is the iiiaximum permissible gas temperature 

at compressor outlet in ° F. ? 

7. Is the quantity of gas delivered to bo varied ? If 

so, how often, foi* how long, and between what 
limits ? 

8. Is the })ressure of the gas dehvered to be varied ? 

If so, how often, foi- Iiow long, and between what 
limits ? 

9. Must the compressor be started against pressure ? 

10. Will the compressor feed into a common main 

fed by othei' compressors ? If so, give full 
particulars of other compressors. 


2. This includes the name of i-ho gas, i.e. air, coal gas, chlorine, etc., its 
average volumetric analysis and its density in lb. per cub. ft. at 760 mm. and 
60^ F., or specific gravity, 

4. When the gas pressure at the compressor inlet is other than atmospheric 
pressure it slioxild be rernemborod that question 1 calls for the quantity of 
gas at atmospheric pressure- If the quantity of gas to be compressed is given 
at the pressure at the c.ompressor inlet, this should be clearly indicated when 
answering question 1. 

If the compressor is to be used anywhere but at sea-level, the altitude in 
feet and average air temporatxiro in F. of the place at which it is to be used 
should be given, in addition to the answer to this question. 

7~8. If possible, a chart showing the daily or hourly variations of the out- 
put from the compressor should be included with the inquiry. If this is not 
possible, state if the maximum quantity is required throughout the range of 
pressures specihed. If not, state what volumes of air are required at the 
various pressures. 

10. If the compressor delivers into a common main, particulars of the pip- 
ing, length, diameter, variation in diameter and size and type of compressors 
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11. Is clean water available for cooling the coinpi’essor ? 

12. If so, state quantity in galls, per min., teinpei:ature 

of water in ° F., and head iji feet available at 
compressor inlet flange. 

13. What type of compressor is desired Y 

14. How is the compressor to be driven ? 

15. Is the compressor to bo started aTitomatically or 

by hand ? 

16. How is the automatic starter to be opei‘a,tod ? 

17. For what class of work will the compressor bo used ? 


together with number delivering into main at one time and quantity of gas 
eacli is delivering should be given. 

13. Reciprocating or rotating compressors, fan blowers, roots blowers, 
centrifugal compressors, etc. TFan blowers may bo used for stnall quanti- 
ties up to ca. lb. per sq. in., positive pressure blowers (roots blower) up to 
ca. 50 lb. per sq. in., reciprocating compressors for moderate quantities from 
16 lb. per sq. in, and upwards, and centrifugal compressors for largo quantities 
and all pressures. 

14. If to be driven froiri trails inission, state speed of latter in r.p.iii, and 
maximum permissible diameter for pulley. Or state what typo of prime 
mover is preferred, gas or steam-engine, turbine or electric motor, and enclose 
a data sheet with answers to relevant questions. If the (mmyirossor maker is 
also to supply prime mover. 

If the pi*ime mover is not to be sax->pliocl, state wlitdJier a combined bedi>lato 
is to be included in oUer. In which case, state height, of iltc centre of the prime 
mover shaft from tlie xmdorside of its solo-plate in foot, and tlio i<ypo of coupling 
to be used, solid (is compressor maker to iiKslud© coupling ?), fioxiblc, etc. 

16. This may be done by difference in prossuro tlu’ougli x^rossuro switches. 
In such cases give the range of pressure available to operate the switches. 

17. Steel-works, general x^urposes, etc. Tf compressor is to run for long 
periods on end, state length of longest period in hours. 
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CONDENSER, STATIC 

1. For what purpose is the condenser required ? 

2. What output is x-equii'ed from the condenser, in 

kVA.? 

3. What is the pi'esent load on the circuit in kVA. ? 

4. Give powei'-factor of this load. 

5. To what extent shall this power-factor he improved ? 

6. State system, voltage, and frequency of supply at 

station. 

7. What is the voltage at the point where the condenser 

will be connected ? 

8. Give particulars of situation in which condenser will 

be erected. 


1 . State whether for power factor correction or sur-ge protection. In 
latter case, this data sheet is nnsnitable, the questions asked under data sheet 
for power reactance should be answered instead. 

2. If it is not possible to definitely answer this question, give full particu- 
lars of the motor or circuit whose P,P. it is desired to improve. 

These particulars should include type of motor (single-phase induction 
motor, eominutator motor, etc.), h,p. ; full load P.P. average load on motor 
in h.p., nature of load, speed- 

In the case of a cii*cuit, similar information for all apparatus on the circuit 
should be given as well as average kW*. taken by the whole circuit, as asked 
for in question 3. 

5. Say, from . P.F. to 0*9 P.F., or whatever figure is desired. 
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CONDENSER, STEAM 

1. State the quantity of .steam to bo condensed in 

lb. per hr. Average Maximum. 

2. What percentage vacuum is to maintained at 

the turbine exhau.st when dealing with the 
average quantity of .steam ? 

3. Is this vacuum to be maintained whc-iii dealing with 

the maximum quantity of .steam ? 

4. What is the temperatui'c of the cooling watoi‘ in 

° F. ? Mean annual. .. Maximum 

5. What quantity of cooling water is available in 

galls, per hr. ? 

6. Give particulars of the cooling water available. 

7. Wliat type of condensei* is required ? 

8. How are the auxiliaries to be driven 1 

9. Against what total head is the condensate to be 

pumped ? 


See B.S.S., No. 3,000. 

1 . State also for how long the maximum demand may last in hours. 

2. The vacuum should be expressed as a percentage, but it may also ho 
given in inches of mercury referred to a 30-in. barometer. 

3. If the vacuum is to be maintained on maximum load a greater quantity 
of cooling water will require to be pumped through the condenser, or a more 
liberally designed condenser employed (in which case a higlier vacuum than 
asked for would be obtained on average load). Which rnothod is the better 
will depend on the duration of the overload. 

6. If quantity of cooling water is limited is a cooling tower to be 
offered ? If so, send in complete data sheet for the type of cooling plant 
preferred. 

6. State where the cooling water is obtained, i.e. well, spring, river, sea, 
canal, etc. It is also very important to state whether the water is clean, 
hard or soft, acid or alkaline. Should there bo any doubt on these points, u 
chemical analysis of the water should be sent. If the water is recooled after 
use, state type of cooler used. In this case the above particulars refer to the 
make-up water. 

7. This may be surface, jet, barometio, evaporative, ojectoi% etc. 

8. Are the auxiliaries to be separately driven, or may they be combined on 
one shaft with their prime mover ? Are they to be driven by a steam engine, 
turbine, or electric motor ? If the prim© mover is also to be offered by the 
condenser maker send in a completed data sheet for the type of prime mover 
desired, containing answers to all questions applicable to the case in question. 

9. The figure given is to include the friction head. 
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10. Is the condenser to work with reciprocating engines 

or turbines ? 

11. Give a dimensioned sketch showing the proposed 

layout of the plant. 


11. This sketch, which is extremely important in order to enable the head 
against which the water must be pumped to be calculated, should show the 
proposed position of the turbine, condenser, auxiliaries, cooling tower, hot- 
well, etc., together with the distances between them and the proposed sizes 
of pipes to be used. It is necessary to have the dimensions which will enable 
the total lengths of piping to be obtained, and also all bends, etc., must be 
shown, so that total pipe resistance against which the auxiliaries have to work 
may be calculated. If on any x^art of the work existing water pipes have to 
be used, their length, diameter, number of bends and maximum quantity of 
water flowing in tbem at the present moment must also be given. 

If the level of the water in the pond or container from which the circulating 
water is pumped varies at different times of the year, the lowest water-level 
should be given in addition to the average value. 

If the condenser is not fixed immediately below the turbine, particulars of 
the exhaust piping, must be given to enable the drop in vacuum in this piping 
to be calculated. The sketch should also sliow space actually available for 
the condenser itself. 
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CONDENSER, SYNCHRONOUS 

1. What is the present load in kVA., on the trans- 

mission line ? 

2. What is the power-factor of this k)a<l ? 

3. What is the voltage at the station and at tlie: end of 

the line, or where condenser is to bo connected ? 

4. To what extent shall the power-factor improved? 

5. Give particulars of station equipment. 

6. How many of these machines are in reserve, and 

what is their combined oxitput in j’eserve ? 

7. Is D.C. continuously available for the cixcdtation, 

and, if so, what is the voltage V 

8. What output is required from thc^ coiwlenser in 

b.h.p. ? 

9. State speed of condensei* required in revs, per 

minute. 

10. Describe load on the condenser. 

11. How is the condenser connected to its load ? 

12. Can condenser start up under no load ? If not, 

state starting torque required. 


See B.S.S., Nos. 168, 169, 226. 

4. The power factor may be brou^it up to unity or beyond if desired, but 
the greater the amount of correction the larger will bo the \init. Instead of 
stating the improvement in power factor required, the output from the con- 
denser in kVA,, may be given. 

5. These particulars should include the number, typo (i.e. steam turbine, 
steam engine, gas or oil engines, water turbine), normal full load output in 
kVA,, and speed in r.p.m., of each unit, as well as tho total nominal output in 
kVA. of the station when all the machines are running under full load. If 
there is a possibility of the power factor being improved in the near future 
by the addition of new load, the extent of this improvement and when it may 
be expected should be mentioned. 

8-12. These only apply when the condenser, which is hero fissumed to be a 
synchronous motor, is also to be used to drive maohinory in addition to its 
duty of power factor correction. 

10. Full particulars of the machines to bo driven by the condenser should 
be given. In describing the load particular stress should be laid on tho con- 
stancy of the load. If the load is variable the extent of its variation expressed 
as a per cent of the full load on the condenser, and its suddenness, shoxild be 
indicated. 

11. By solid or flexible coupling, belt, rope or chain drive. 

12. If possible, the motor should bo run up without load, and means 
should be provided in the machine to be driven to enable this to be done. 
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13. Where is the condenser to be connected to the 

line ? If at some distance from station, give 
distance in yards. 

14. In the latter case, does the line feed the condenser 

only, or is there other load on the line as well ? 
If so, state the amount of additional load in 
kW. and its power-factor. 

16. State temperature rise permissible. 

16. State system and frequency of supply. 


13. This may be at the central station or very near thereto, or at a consider- 
able distance from it. Thp answer to this question is of considerable import- 
ance when rotary converters are to be used as condensers, and in this case, in 
addition to the information asked for above, it is also necessary to include the 
information asked for under rotary converters. If the converter is used in 
connection with others, the number of converters, the output of each, and the 
number of machines kept in reserve, should be given. 


4—(545b) 
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CONTROLLER, MOTOR 

1. With what type of motor is the controller to be 

used ? 

2. State rated output from the motor in b.h.p. 

3. Give particulars of the load on the motor. 

4. Against what torque must tht^ motor be started ? 

5. State number of times per hour that the controller 

must be operated. 

6. State in what time the motoi* must come up to 

speed in seconds. 

7. Where will the controllej' bo erected V 

8. Give particulars of supply on which tnotoi* is used. 

9. Give particulars of motor rotor. 

10. Is speed regulation requir<‘d ? If so, state noi-inal 

full load speed of motoi‘, give I'ango of speed 
required, and state how it is to bo obtained. 

11. Is a reversible controller required ? 

12. Is rheostatic braking to be employed ? 


See B.S.S., Nos. 117, 118, 123. 

1* Shunt, series, compound or slip ring. 

2. Also state rating, i,e. whether continuous, 30, '10, 00, or 90 ininufco 
rating. 

3. State nature of drive, rope, belt, chain, diroet-couplocl, and whafc motor 
drives crane (state where crane is used ; stripper crane, etc.), charging machine, 
live rolls, skids, haulage gear, winch, tramway, machine tool (state typo and 
class of work done on it), etc. 

4. Express as so many times full-load torque. 

6. Usually this question is only of importance when hi^nvy lly -wheels liavo 
to be started up. Has a considerable efltect on the dimonHioning of the resist- 
ances. It is assixmed that continuoxis operation is required. If controller is 
only occasionally used, state number of starts one after the other and length of 
pause till next group of starts. 

7. Give particulars of surroundings, dry, damp, abovo ground, in mine (is 
mine gassy), etc. 

8. System, voltage, and frequency (if voltage is variable, state range). 

9. State whether rotor is two- or three-phase wound, how it is connoctod, 
rotor voltage at standstill and rotor current at full load. 

10. Is speed variation to be obtained by field and armature regulations ? 
State range as plus per cent or minus per* cent frotn normal full -load speed, 
plus win then be assumed as field and minus as armature regulation. State 
shunt field current of the motor at normal speed and maximtim speed required. 

11. In case of some crane motors the controller has power and braking 
contacts one way, free lowering and power lowering the reverse way. 
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13. Is the controller to have oil-immersed contacts ? 

14. State rating of resistances to be employed. 

15. State type of resistance preferi-ed. 

16. Are brake magnets to be employed ? If so, state 

t3rpo. 

17. State type of operating gear to be employed. 

18. In the case of a liquid controller, give particulars 

of cooling water available. 

19. Give details of any special fittings to be attached 

to controller. 

20. Give particulai's of any safety attachments to be 

employed. 

21. Ai‘e there any special regulations to which the 

controller must confoi’m ? 

22. Sketch showing space available for controllei-, 

resistances, etc. 


14* Should be left to the inauufactxirei' unless question of spares, etc., 
requires a particular type to be chosen, as the rating is fixed by the work the 
motor does. 

16. Open, protected, totally enclose<L 

16. Shunt, series, etc., totally onclosed, etc. 

17. Crank or lever handle, hand or rope wheel, all can be fitted with spiing 
return if required. 

Universal lever (in which two controllers are operated by one lever). 

18. State source, nature (clean, corrosive, etc.), and average temperature in 
° F. 

19. Stator switch to bo added, cable lugs, cable-end boxes, ammeter, etc., 
trips can be fitted to some types of controller, but it is very unusual and they 
should be on main stator switch, 

20. Such as limit travel switches for cranes, centrifugal speed limit switclies, 
etc. 

21. Such as H..O. regulations for use in mines. 
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CONTROLLER, CONTACTOR TYPE 

Answer all questions 07i data sheet for ‘motor ronfroUer, 
and add following inform aiio7i. 

23. How are contactors to be operated ? 

24. How are contactors to be reset ? 

25. State number of steps wanted on master oontrollei- 

if used. 

26. State special attachments dcsh’cd. 


See B.S.S., Nos. 129. 160. 

23. By master controller, pressure switcli, float switch, push button, etc. 

24. Hand or electrical resottinpj. 

26. Contactor panels can be fitted with trips ; state type of trip and over- 
load, with or without time lag (state maximum overload sotting roquii*od), 
no voltage, racing; only used on D.C. series xnotors (.state j:)Oi*cot\tago of full- 
load speed at wiiich trip is to act). 
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CONVERTER, ROTARY 

1. Output required from the D.C. side in kW. 

2. Full-load voltage required on D.C. side. 

3. System, voltage, and frequency of A.C. side. 

4. Is the A.C. voltage constant ? 

5. What prime movers are used for driving the 

generators giving the A.C. supply ? 

6. What is the shape of the wave form ? 

7. What is the nature of the D.C. voltage ? 

8. Wliat amount of regulation is required for D.C. 

voltage ? 

9. Is a shunt or a compound wound converter re- 

quired ? 

10. Will the converter supply a three-wire D.C. sys- 

tem ? If so, state load in neutral. 

11. Is the converter required to work in parallel with 

other machines on the D.C. side ? 


4. If the A.C. voltage is not constant, within what limits does it vary and 
are the variations sudden and frequent or of long duration ? Is this voltage 
variation to bo dealt with by field regulation or tappings on the transformer ? 

6. These may bo steam or water turbines, steam, gas, or oil engines. In the 
case of steam-engines, state speed and cyclic irregularity, and in case of gas 
or oil engines, speed, number of impulses per revolution and fly-wheel effect 
in ft.“ tons for each prime mover and generator combined. 

6. This need only be given if the wave form departs widely from sine form. 

7. This may be lighting, power, electrolytic, traction, etc. Are the load 
variations sudden or can they be taken care of by hand regulation. If they 
are sudden, give their size as a percentage of the output from the required 
converter. 

8. If the converter is supplying a pure power load and not working in 
parallel with other machines, special regulation need not be provided, but 
there will be a voltage drop from no load to full load of ca. 4 per cent. Should 
this not be permissible, voltage regulation up to ca. i 5 per cent can be pro- 
vided by means of a shunt regulator in conjunction with a choking coil. If 
a larger range is required a regulating transformer will be necessary. 

9. If the converter is to be provided with a compound winding, is this to 
keep the voltage constant from no load to full load or to overcompound ? 
State the extent of overcompounding when required, which should not exceed 
10 per cent. 

10. The load in the neutral wire should be expressed as a percentage of 
that in the outer lines, and should not exceed 16 per cent. 

11. State the type of machine, whether generator or converter, shunt or 
compound wwind. Give size in kW., and amount of compoxmding for each 
machine. 
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12. How is the converter to be started ? 

13. Will the converter also be required to convert 

D.O. into A.a 

14. State overload capacity required. 

15. State maximum temperature rise allowable. 


12. The converter may bo started from the B.C. side by moans of a starter, 
or from the A.C. side by tappings from the transformer or by means of a 
starting motor. State which method is preferred. 

13. If the unit is required to run inverted only it will bo necessarv to 
know — 

(а) If the A.C. side is to 2 ‘un in parallel with otlior machines, and particulars 
of these machines and their prime movers, 

(б) The A.C. outpvit required in kW. at a given power fa<‘tor. The D.G. 
output asked for tinder question 1 should then not bo stated. 

(c) Whether the A.C, load is constant or subject to sudden variations. 

(d) Whether the D.C. voltage is constant. If not, give limits within which 
it varies. State whether special moans are to be provided to maintain the 
A.C. voltage constant with varying D.C. voltage. 

If the unit is for reversible running, the output on either the A.C. or the 
D.C. side, whichever is most important, should bo stated, but not both. All 
information, including that asked for under question 13, wdll in this case be 
required. 
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CONVEYOR 

1. State the average quantity of material to be dealt 

with in lb. per hr. 

2. Give a description of the material to be handled. 

3. Is a horizontal or inclined conveyor required ? 

4. If inclined, state the angle of inclination to the 

hoiizontal. 

6. State maximum total distance in feet through 
which material must be lifted. 

6. State total length of conveyor in feet. 

7. What type of conveyor is desired ? 

8. How will the material be fed to the conveyor ? 

9. Is the feed constant or intermittent ? 

10. If the latter, give the maximum quantity of mate- 

rial to be dealt with in pounds, and the time in 
which the material must be cleared in minutes. 

11. Is material to be delivered at the end of the 

conveyor only, or at intermediate points as well ? 

12. In the latter case, give distances of the inter- 

mediate discharging points, measured from the 
feeding point, in feet. 

13. How is the conveyor to be driven ? 


2. This should state name of material, coal, ash, clay, iron ore, grain, 
boxes, sacks, etc. ; whether wet (give per cent moisture) or dry ; weight in 
lb. per cub. ft,’; and weight of the largest piece likely to be handled ; has it 
any corrosive action ; temperature of material as fed to conveyor in F. 

3. If the inclination to the horizontal is not the same throughout the length 
of the conveyor, the length of conveyor for each inclination must be given, and 
the dimensioned sketch should show how these stand in relation to one 
another. 

6. Measured along conveyor. 

7. Band, worm or screw, tray, roller, pneumatic, etc., open or protected, 
and if the latter whether steel or wooden protection. In case of band con- 
veyor, state what type of belt is preferred. 

10. Will fix the maximum capacity of the conveyor. 

13. Usually this will be from some existing line shaft. In which case the 
speed, diameter of pulley, direction of rotation and position relative to the 
conveyor of the proposed drive, should be given. If electric drive is desired 
the system, voltage, and frequency of the supply available should be stated. 
If gravity only, is to be used, state this fact. 
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14. Will the convt'.yol* work in a cleleteiloius atmo- 

sphere ? 

15. Grive a dinmiisioned sketch showing proposed 

layout. 


14 . This should state whether the conveyor is to work in a hot or dam}> 
atmosphere, etc. Is convoy or to work in open air or umier ix>ver ? 

16 . Flan and elevation required. Tiiese should show feeding iioint as well 
as all points where matoiial is to bo chargo<i. In the case of a j^neumatic 
system collecting material from more than one point sinxultanoously (such, for 
example, as collecting wood shavings for sevex'al wood -working machines), 
each point must bo clearly indicated on plan. 
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COOLER, AIR 

1. State quantity of air to be cooled in cu. ft. per min. 

2. Give temperature of air at cooler inlet in ° F. 

Average annual . Maximum- . . Minimum 

3. State humidity of air as a percentage. Average 

annual ■ - ■ Minimum - . 

4 . State cold aii- temperature required, ° F. 

5. Give pai'ticulars of fresh water supply available. 

6. Ts it also desii-ed to diy air ? If so, state percentage 

humidity of diy air desired. 

7. Is it also desired to clean the air ? 

8. Describe purpose for which aii* will be used. 

9. Enclose dimensioned sketch showing space available 

for cooler. 


Can also b© used for data sheet for air dryer or conditioning plant, and for 
other gases than air. When used for other gases than air, give full particulars 
of the gas. 

2—3. Whenever possible, supidy charts for an average year. 

4. When very cold air is required it may be necessary to use refrigerating 
plant. If such should bo the ease is refrigerating plant to be offered ? If so, 
supply completed data sheet. 

5. This should state source ot water, well, spring, river, mains, etc,, tem- 
perature ° F., average annual and maximum, pressure at cooler in inches w.g*, 
and quantity in gallons per hour. 

7, If so, supi^ly data sheet on air filter or gas cleaning plant, whichever is 
the most applicable to the case in question. 

8. For conditioning air in textile mills, chemical works, explosive factories, 
<*ooling air for generators, air for blast furnaces, etc. 
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COOLER, OIL 

1. (State quantity of oil to be cooled in galls, per hr. 

2. State teiiiperatui'e of the oil at coolei* inlet in ° F. 

3. GiA»^o temperature to whieh the oil has to be cooled 

in ° F. 

4. Grive particulars of the cooling water available. 

5. For what purposes is the oil used ? 

6. Is a circulating pump for the oil to be included ? 

7. What form of drive foi* the pump is desired ? 

8. Enclose dimensioned di'awing of site foi* cooler. 


4. Source, river, well, luains, etc., pressure at cooler iu w.g., average 

temperature in ° F. and quantity available in gallons per ho\ir. 

6. Lubricating bearings (state what class of machinery), qiioncliing baths 
for the heat treatment of steel. 

7. Usually only transmission and electric drive come into question. State 
which, give speed of transmission shaft, or system, voltage and fre<iu©ncy of 
supply. 

8. This should show proposed position of cooler, pump, and dri\'’e, size of 
all piping (which will not b© inchided unless specifically asked for). 
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COUPLING, FLEXIBLE 

1. State li.p. to be transmitted by coupling. Average 

Maximum . . 

2. Is the Jt)ad steady or fluctuating ? 

3. Xf the lattcj’, give the approximate maximum 

fluctuation as a percentage of tlie normal load. 

4. State normal working speed in revs, per min. 

5. If speed is vai*iable, give the limits within which 

it vaiies. 

6. In the case of speed regulation, is the h.p. or the 

torque to X)e maintained constant throughout 
the range of speed ? 

7. Is the overload given under 3 likely to occur at 

all speeds within the range given under 5 ? 

8. If not, state speed at which overload will occur. 

fl. Grive pai'ticulars of the machine to be driven 
through the coupling. 

10. Give diamotei' of both shafts, if these are abnormal. 

11. Is mad line revei*sible ? 

12. Is coupling to be insulating ? 


3. Tliiw may also bo pjiveii as so many times normal load. 

5. This shonld i^ive range of speed , r.p.m. to r.p.m. when the range 
is large, or 1 r.p.m. for a small variation. 

11. It will bo aHsnmod that load in the reverse direction is the same as given 
in question 1, nnless otherwise stated. 
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CRANE 

1 . State the load to be lifted in tons. Maximum 

2. State any particular speeds of operation required, 

in ft. per min. — 

Travelling 

Slewing or traversing 

Lifting max. loatl 

Lifting empty, hook . . . 

3. Give span of crane between rails in feet. 

4. State maximum height of lift required measured 

above and below top of j-ails, in feet. 

5. State the radius of the jib at which the crane will 

be required to work, in feet. Maximum. • 
Minimum. 

6. Is the maximum load to be lifted at this maximum 

radius ? 

7. If not, state load in tons to bo lifted at maximum 

radius. 

8. Give maximum head room available, measured 

from top of gantry rails, in feet. 

9. State maximum head room required between 

bottom of load and top of rails, in feet. 


1. If the crane is working on a regular cycle of oporations, a torquo-tiine 
curve should be sent with the inquiry. If not, state wliother the maximum 
load is to be lifted frequently or only very occasionally. Fn the case of coal, 
ore, etc., loading or unloading, also state the quantity to be hamiled in tons 
per hour. 

2. The speed of traversing is giveix in feet }ior minute, that for slowing may 
be either in feet per minute at a specified radius or as so nuiny degrees of are 
per minute, or as one revolution in so many minutes. 

3. When the crane is to be run on existing rails, state permissible load per 
axle, in tons, radius of the sharpest curve the crane will travel over in feet, 
min., allowable clearances over bridges, etc. 

4. -h when whole lift is above rails, — when whole lift is below rails, 4* 

— when lift is both above and below rails. 

5-7. Apply to all forms of movable jib cranes. 

8. Applies to overhead travelling cranes with restricted head room for 
gear. 

9. Applies to portal ci^anes, travelling biidges, etc., where the lifted load 
may have to clear trucks, or where trucks may have to pass xinder the crane. 
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10- For what class of work is the crane required ? 

11. What typo of crane is desired ? 

12- How is crane to he operated ? 

13- If by elecbi’icity, state system, voltage and fre- 

quency of the supply available. 

14. Ai-e brake magnets to be supplied ? 

15. Is auxihaiy gear to be supplied for dealing with 

light loads ? 

16. Is the crane for indooi- or outdoor use ? 

17- Enclose dimensioned sketch, showing all clearances 
i-equired. 


10. Xs it to be used in it foundry, engine-room, gas works, dock, harbour, 
©te- 

ll. Overhead travelling, jib, portal, hammerhead, stripper, etc. 

12. Hand, electrically, steam (state fuel to be used and calorific value in 
JB.Th.TJ. per lb.) or hydi'aulieally (state water pressure available in lb. pei* 
sq. in. abs.). 

13. Electric gear will be olfered. State maker’s name if special pattern is 
desired. 

14. If so, give answers to relative questions on brake magnet data sbeet. 

16. Only used with ovorliead cranes. State lifting capacity required. 

IG. In latter case is a. shelter to bo provided for driver and gear ? 

17. The sketch should show the clearance required 

(a) Heneath jib. 

(b) At back of crane when shewing motion is required (jib crane). 

(c) XJndox' crane body for trucks (portal cranes, travelling bridge cranes). 

(d) Hoad room measured from crane rails (overhead cranes). 

(e) Sid© room measured from crane rails (overhead cranes). 

(/) Loading gauge (breakdown and other railway cranes). 
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CRANE, FLOATING 

L State maximum load to he lifted in tons. 

2. State maximum height to bo lifted in feet, measured 

from water level. 

3. Give the radius in feet at which the crane will be 

required to lift. Maximum . . Minimum 


4. State load in tons to be lifted at maximum radius. 

5. State radius at which maximum load is to be lifted. 

6. State speed of lift required in ft. f)er min. 

7. Is crane to be of I'evolving or non-re, volvmg 

pattern ? 

8. Is crane to be self-propelling ? If so, state speed 

required in still water, in knots. 

9. Is crane to be fitted with a hook or a grab ? 

10. What type of drive is preferred ? 

11. Are the dimensions of the pontoon limited in any 

way ? Give particulars. 

12. For what class of woi‘k is the crane required ? 

13. Submit dimensioned sketch of slip over which 

crane is to work. 

14. Give particulars of any regulations governing the 

design. 


^-5. This may also be given as overhang measured from the edge of the 
pontoon, but clearly specify which is given in answer. 

8. It is assumed that propelling machinery will be inchidod in tender, in 
which case state whether steam or diesel drive is preferred. 

10. State whether steam or electric. If electric, state system, voltage and 
freqxiency of available supply. Is the supply to be obtained from the shore, or 
must electricity be generated on board ? In latter case m generating plant to 
be included ? 

11 . By slip or dock against which it has to work, or by any dock gate, etc., 
through which it must pass. 

It will b© assumed that pontoon is also to bo offered, in which ease give 
some indication of the accommodation required on board. 
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CRUSHER, ORE 

1. State type of ci-visher required. 

2. What output is required from the' crusher in tons 

pel* hour ? 

3. Give particulars of the material to be crushed. 

4-. State size of piece to be broken. Average ... 

Maximum 

5. State size of crushed matei*ial required. 

6. Is crusher to be adjustable ? 

7. How is cinivsher to be driven ? 


1. Jaw, lip to ca. 30 tons per hour ; roller mill, 80 tons per hour ; hammer, 
80 tons per hour. Conical up to 300 tons per hour. The output is limited by 
material and size of finished material required. Double or single discharge. 

3. Name of material, limestone, granite, iron ore, phosphate, rock, etc. 
Hardness, state what material on the scale it will scratch. Wet or dry. 

4- Give approximate dimensions in inches of average and largest piece. 

5. State what size of mesh it is to pass. 

6. So that various sizes of finished product may be obtained. 

7. From transmission, give speed in r.p.m. and size of available pulley in 
inches, or electric motor. State speed in r.p.m. 

It is assumed that neither motor nor other form of drive is to be included. 
If these are also to be offered, fill in respective data sheets. 
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DESTRUCTOR, REFUSE 

1. Give full |)arti<;iila,rs of the refuse to be liaiidled. 

2. State quantity to be dealt with in tons per 24 hours. 

3. State avoi'age ]iercentage moisture hi tlu^ refuse. 

4. Is waste heat utilization to bo arranged ? 

5. For what pinpose will the stean i so rai sed bo utilized? 

6. State steam pressure i-cquired in lb. per sq. in. abs. 

7. State what type of boiler is prefci’rod. 

8. How will elinkors be dealt with ? 

9. Give particulars f)f the soil on which the plant will 

be erected. 

10. How is fan to be driven ? 

11. State exactly what mateiial tondei’ is to cover. 

12. Enclose fully-dimensioned plan showing proposed 

layout. 


1. Whether collected fi’oin house or factory, sowago sludge, etc. If these 
are mixed before feeding into destmctor, state approximate f>roportion ot‘ 
each in the mixture* 

2. It is here assumed that destructor will run continuously. 

4. The waste heat from the gases should always bo utilized where [)ossible. 

5. For driving machinery, heating water for baths, (*.ombination of both, 
etc. In all cases give fullest details* Is the steam supply required contin- 
uously over the 24 hours ? 

7. The clioice should be left to the manufacturer, unless there are existing 
boilers and it is desired to keep to the same type. 

8. Sold as clinkers or is used for mortar or concrete making. Is it desired 
to make paving stones, tiles, or bricks ? Tf more than one of those methods 
is to bo employed, state propoi*tion of clinker to be used in each method. 

10. It will only be necessary to answer this question in the case of very 
small destructors whose waste heat utilization is not employed, St^ite q\uui- 
tity in lb. per hour and pressure in lb. per sq. in. abs. of any Ht.oarn supply 
available, or system, voltage and frequency of olecjtiio supply. 

11. In addition to the destructor itself with its normal acMH^ssories, stale 
whether following plant is also be included in the lender 

(а) Boiler, brick settings and dtxes. 

(б) Chimney. 

(c) Kefuse charging gear, 

(d) Clinker grinding plant. 

(e) Mortar, concrete, paving stone, tile, or brick plant, 

(/) Foundations. 

(g) Buildings. 

Where necessary enclose completed data sheets for this plant. 

12. In addition to showing proposed layout, full particulars of any exist- 
ing plant which may be utilized should also be given, such, for instance, as 
flues or chimney. Give full particulars of their existing use, stating amount 
of gases* etc., passing through them and their dimensions. 
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DIMMER, THEATRE 

1. Is the dimmer to be for a two- or three-wire system ? 

2. What is the voltage of the system ? 

3. State total lamp wattage to he controlled by 

dimmer. 

4. Give number of lamps in each bank. 

5. State type of lamp and size in watts. 

6. How is the dimmer to be mounted ? 

7. Give the order of the dimmer levers from left to 

right when facing the dimmer. 

8. Are the levers to be interlocking ? 

9. If non-interlocking levers are required, how many 

master levers ai’o required ? 

10. Enclose a sketch showing each group of dimmers 
to bo controlled by a master lever. 


6. Are tlie levers to be on the top or bottom of the dimmer ? Is the 
dimmer to be mounted — 

(а) On wall with no switeliboard. 

(б) Ou wall at back of a switchboard, and mechanically-operated from the 
front (in this case give tlio length of levers required). 

(c) Directly on back of switchboard, but operated from the front. 

(d) On front of switchboard. 

(e) On ceiling or framework above hoad-level. 

Are two or more banks to be operated one above the other from the same 
levere ? 


5 —(5458) 
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DREDGER 

1. State fiiaialied depth to be left aftei* di’edging in feet. 

2. What is the depth of water before dredging in feet ? 

Maximum Minimum 

3. Give maximum range of tides in feet. 

4 . If ground above water level is to be dredged, state 

to what height above minimum watei' level it 
is to be dredged in feet. 

6. Give the direction and speed of oinront of the 
water to bo dredged. 

6. State the finished width of the channel to be made 

in feet. 

7. What is the total amount of excavation to be done 

per day in cubic feet ? 

8. Give particulars of the ground to be dredged. 

9. Can soil be deposited alongside the channel to be 

made ? 

10. Is the size of hull or di’aft of water restricted ? 

If so, give full particulars of the limits. 

11. How is dredger to bo di'iven ? 

12. What type of dredger is required ? 

13. Is the dredger to be self-propelling ? 


7. State ixuraber of hovivs to bo worked. 

8. Say whether mud, sand, gravel, rocks and boulders, etc. 

10. IBy bridges, canals, docks, locks, etc, 

11. If by a steam-engine, give full particulars of the water stipply av^ail- 
able, i.o. hourly quantity available in gallons per hour, whether clean or 
muddy, hard or soft. Also give particxilars of the fuel available. If by an 
electric motor, give particulars of supply, i.e. system, voltage, and frequency. 

12. JBow or stern buckets with discharge down side shoots, bucket barge 
loading, hopper dredgers or suction dredgers. The olioice will, to some oxtont* 
be governed by the work to be done as detailed in answers to above questions. 

13. If -so, state speed of vessel required in knots. It will bo assximed that 
it will be driven by fuel specified to question 11, unless other data- arc giveti 
to this question. 
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DRILL, GORE 

1. State type of drill desired. 

2. What is the object of the bore ? 

3. Is more than one hole to be drilled ? If so, give 

ajiproximate number of feet to be drilled. 

4. State maximum depth of hole to be drilled in 

feet. 

5. Give diameter of final hole and core desired in 

inches. 

6. Give particulars of the strata to be drilled if these 

are known. 

7. What is the nature of the surface material ? 

8. What is the depth of the surface material to rock 

in feet ? 

9. Is the woi'k to be done from the surface, or from 

underground ? 

10. If from underground, give dimensioned sketch of 

the space available for the drill. 

11. Also give particulars of the shaft down which the 

drill must be passed to the working place. 

12. Give particulars of any supply of water avail- 

able. 

13. Can the water flow to the drill under gravity ? 

14. If not, give distance from nearest point of water 

supply to drill and total lift in feet. 


1. Diamond or steel shot drill. 

2. For water well, contract soundings (such as those for locks, dams, tunnels, 
bridges, etc*.), prospecting (for iron, zinc, copper ores, coal, etc.). 

6. If a geological survey of the district has been made, full use of it 
should be taken. Cf not, a survey of the local surrounding country by a 
geologist would materially assist, and such a report should be sent whenever 
possible. 

7. Is the surface material, loam, sand, clay, gravel, boulders, volcanic 
lava, etc. ? 

8. If the depth is great, chopping drills may become necessary. 

11. State depth, in feet, from surface to place of working, size of entry to 
shaft, in feet, etc. 

12. State nature of water, whether clean, muddy, hard, or soft, and approxi- 
mate hourly quantity in gallons per hour available. 
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15. How is the drill to be driven ? 


16. The drill may bo driven by hand, animal powGz% steam, oil, or gas 
engines, compressed air oi' electric motor. State wliich typo is desired. If 
steam-engine is to be used, state class of fuel (i.e. coal, wood, etc.) and calorific 
value of fuel available. If steam supply is available, state steam pressure in 
lb. per sq. in. abs., and temperature in ® F. In the case of gas and oil engines, 
give particulars of the fuel to be used. Tn the case of tlie compressed air 
motor, stale average pressure of air in lb. per aq. in. abs. available and, for 
the electric motor, state system, voltage, and frequency of the supply. 
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DRILL, MINING 

1. What is the length of the hole to be drilled in feet ? 

Average Maximum 

2. Wliat is the diameter of the hole to be drilled in 

inches ? 

3. Give particulars of the stone to be drilled, 

4. What is the thickness of the strata to be worked 

in feet ? 

5. State the daily output required in tons. 

6. State number of working hours in which this 

output is to be obtained. 

7. How frequently per day will shots be fired ? 

8. How many holes will be fired at one time ? 

9. State average depth of hole fired in feet. 

10. In what time can the fallen material be cleared 

away, minutes ? 

11. What is the size of the quarry in feet ? Length 

Hreadth.. . Depth 

12. If the drill is to be used undergroimd, give dimen- 

sions of place in which it will be worked. 

13. Is the situation where the drill will be used dry 

or damp ? 

14. Give particulars of any water available on the site. 

15. What type of drill is to be supplied ? 


3. State whether nuitorial is hard packed, loose or shaly, give name of 
material to be worked, and full geological particulars of the strata should be 
given, particularly as to whether they are homogeneous or with faults or veins 
of other stones. In the latter case, state the nature of the veins. 

5. If the quarry is at present worked by hand, give full detail of the present 
output, number of bore holes fired at one time, average depth of same, num- 
ber of men per drill, and number of hours worked per day. 

8. Also state what explosive will be used, dynamite, black powder, gelignite, 
etc. 

12. When the drill is to be used in a restricted space, such as a tunnel, shaft, 
drift, trench, etc., a dimensioned sketch of the situation should be sent to 
enable working space available to be seen. 

14. This should say whether clean, gritty, corrosive, etc., quantity in gal. 
per hour and pressure in lb. per sq. in. abs. 

16. Steam, compressed air, or electric. 
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16 . State system, voltage, and frequency of supply 

available. 

17 . Give particulai's of steam or air supply. 


16. Tho particulars will bo assumed to bo available at the spot where 

holes are being drilled, unless the following are also given: distance in feet 
from central station or nearest feeding point at which tho voltage stated is 
available to bore hole. Is there a line running from tljo station or feeding 
point to a place near tho di*ills, and being used at present for other purposes ? 
In this case give present load on the lino in kW. (or amj>. per conductor), size 
of conductor, length of the line in feet, and whether overhead or un<lex*grouud. 

17. Pressure in lb. per sq. in. abs. and temperature in " available at drill. 
If point of supply is some distance from drill, Htate> pressure and tomperatxire 
at station, size of supply pipe, and distance in feet froiti station to ilrill. 
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DRIVE, BELT 

1. State coiitiiiiiouH h.p. to bo transmitted. 

2. What is the distance between the centres of the 

driving and driven shafts in feet ? 

,‘b State speed of shafts in revs, per min. Driver 
Driven 

4. State inaximnni diameter of pulley in inches. 

Driver . Driven 

5. State maximum face width of pulley in inches. 

6. What is tlie diameter of the shaft in inches ? 

DriviM- Driven 

7. Is a solid or a split pulley desired ? Driver . ... 

Di'iven 

8. Will the drive bo horizontal, vortical, or inclined ? 

9. If incline<l, give the angle between the vertical 

and lin(‘ <4‘ centi'os. 

10. Are the driving and driven shafts parallel to one 

another ? 

11. If not, give a dimensioned sketch showing exact 

layout f)f (hive required. 

12. If a cone drive is required, state the largest and 

smallest diameters of the cone in inches, and 
the rate of travel of the belt along the cone in 
incthes per minute. 

13- Is a fast and loose pulley used with the drive ? 

14. If so, how many times per hour are the forks 

oiau'ated ? 

15. Are ari'angcments available to take up any slack- 

ness in belt ? If so, give particulars. 

It is assuined that pulleys an<l bolt will be offered together. If belt only is 
to be offered, answers to questions 4 and 5 should refer to existing pulleys. 
If an endless belt is required, state this fact. 

6*7. Need only bo answered when the pulleys are to be offered, as well as 
the belt. 

10. When the shafts are parallel it should also be stated whether an open 
or crossed bolt is to bo used. 

11. This ineUides all olasBos of special drives, angle drives, etc. 
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16. Give pai'ticulars of the machine to bo driven by 

belt. 

17. Is the load steady or duotuating V 

18. Is the load impulsive or subject to shocks ? 

19. Is the direction of lotation fr<^qucnitly rt<v(‘rs<*d ? 

If so, state numbei' of i-oversals pt‘i’ iH»ur. 

20. State atmospheric conditions in whicli bt‘lt will 

operate. 

21. What typo of bolt is prefetTod ? 

22. In the case of a stool bolt, is oh^ctrioity available 

for the magnetic pulleys ? CJive pa.rli<‘u!a.rs. 


16. This should slat© the type of driver tuaehiiie, stu'h an shafting, elc^ctrir 
motor, etc., and the type of drivoti machine, s\i<*h as lathe, niilier, If 

the pow©!' to the driven macliino goos through a cyoh^ of oporations, partieti- 
lars of the cycle should bo given. 

20. Is there much moisture, steam, chomioal fumes. <'!<•.. prosont, or is 
oil or water likely to got on t-o belt ? 

21. XiOather, balata, fabric, camel hair, etc. 

22. This should stato system, voltage, and frtHjuency of supply availabU^ 
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DRIVE, CHAIN 

1. Htate nuixiimnii li.p. to bo transmitted. 

2. State distaneo: lH*t\vocn centres in feet. 

X Can ibis distancu' be adjusted ? If so, by bow 
mueb V 

4. Give speed in revs, per min. of Driver. 

i)riven wheel 

5. (Jive the maximum wiieol diameter in feet per- 

missible. 3)rivt*r. . . Driven- 

(*). Give the maximum wheel width in inches per- 
missibl(‘. Driver . Driven 

7. Is a solid or a split wheel desired ? 

8. (Jive puriieulars of machine to be driven. 

9. Is t he load ti> bt‘ transn\itted steady or fluctuating ? 

10. Is the eliain subjt'ct to shock ? 

11. Is a revi'Tsible drive required ? 

12. What type of driving machine is used ? 

IJi. Under what conditions is the chain to work ? 

14. Gi\a‘ a sk<‘t<-h of th(‘ drive. 


St*»‘ H.S.S.. .No. 

4. 'I’ht' sjiooU vif tho (Invor i'i\oa kIioiiUI bo the average working speed. K 
tlioro ari' coiisidoniViii' vanaUoti.s in tint' speed, give full details. _The 
inuxn tiiitl niininMuu s|Huui,s uhi(*h \xill suit t)i 0 mo-chin© to b© driven sxioula 
also be given, so that n MiitahU^ size of link may be chosen. If an exact speed 
ratio IB rtHpurtnl, this bhould HiHHufically stated on the inquiry. 

7. If oitluw of iho whvoln are to bo fixed on an abnormal size shatt, tn© 
tUanmtor of tliiH nhuft should be Htatod. Arc there any restrictions as to tn© 


B. ThiH Mhouid vuuM^y Homo idea of tli© cycle of operations. Atten iot 
sUouia be ilrawn to «iny dtduiiH likely to limit the size of the chain, such, ^ 
example, ub available width between two boanngs. If there is 
tmlintl fiaat in the nhuft, sxivh m ih met with m most electric motors, the 

amount nlunild bo Htntod. . . .- xt • m 

9-iO. if the loaii is fluetunting, state if there is much fly-wheel ©tEeot m 
tho nmehine, an if not* it may be nocoBsary to provide a spring wheel. 

12. Bieam or gtm engine, water turbme, g„j.av 

13* Btato %vhethor in a taom whore there is a lot of flutE, dampness, p y, 

dust or grit in the mirrotinding air. Must the ^lieel 

U. Thin Hhould Hhtnv tho re at»ve poBitwn of 
Mark the driver R. m<l ehow direction of be jriven, 

but horiaiontal and vorthial dimensions between the wheels should »e given, 

a» well as the diatanee betwen centres. 
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DRIVE, GEAR 

1. State li.p. to be transmitted by gear. Maximum 

Average 

2. Wliat is the distance between centres of diiving 

and driven shafts in feet ? 

3- Can this distance be adjusted, and if so, by how 
much ? 

4. State speed of the sliafts in i*eva. per min. Driver 
Driven 

6. Give maximum wheel diameter permissible in feet. 
Driver Driven 

6. Give minimum wheel diameter permissible in feet. 

Driver Driven 

7. What is the diameter of sha-ft in inches ? Driver 

Driven 

8. Is a solid or a split wlieol desired ? 

9. Give particulars of the machine to be driven 

through the gear. 

10. Is the load steady or fluctuating ? 

11. Is the load impulsive or subject to shocks V 

12. Is the direction of rotation frequently reveisod ? 

13. State if special class of pinion is desired. 

14. Type of gear required. 

3. This shoxild be expressed as } ... in. 

4. This should, be the average working speed. If the speed of the driver 
shaft can be varied by a small amount to allow a suitable pitch to be chosen, 

state extent of variation as d: r.p.m. If the speed of the driver shaft 

must be exactly obtained this should be stated. 

9. This should state the type of driver' machine used, suidi as, electric 
motor, steam-engine, etc., and type of driven machine, such as, punch, spin- 
ning frame, loom, rolling mill, etc. If the power to the driven machine goes 
through a cycle of operations, particulars of the oyclo should bo given. 

13. State whether rawhide, fabroil, C.l, bronze, etc., is preferred, and 
whether spur, worm, helical, double -helical gear, etc., is desired* 

14. Spur, helical, worm, bevel, etc. 

Instead of answering questions l-b, the following information may bo given 
if it is known — 

(а) Pitch diameter. {d) Width of teeth (or width of 

(б) Material of which wheel is to wheel in helical gears, etc.). 

be made. (e) Diameter of bore. 

.(c) Pitch of teeth. (/) Size of keyway. 
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DRIVE, ROPE 

1. State continuous h.p. to be transmitted. 

2 . What is the distance between the centres of the 

driver and driven shafts in feet ? 

3. State speed of shafts in revs, per min. Driver 

Driven 

4. State maximum diameter of pulley allowable in 

feet. Driver Driven 

5. State maximum width of pulley allowable in 

feet. 

6. State number of grooves in pulley, and give their 

size. 

7. WTiat is the diameter of the shaft in inches ? 

Driver Driven 

8. Is a solid or split pulley desired ? 

9. Will the drive be horizontal, vertical, or inclined ? 

10. If inclined, give the angle between the vertical 

and the line of centres. 

11. Are the driver and driven shafts parallel to one 

another ? 

12. If not, enclose a dimensioned sketch showing 

exact layout of drive required. 

13. Can the ropes be tightened ? Give details of any 

arrangements available. 

14. Give full particulars of the machine to be driven. 

15. State nature of load. 

16. Is it necessary to reverse the direction of rotation ? 


It in assumed that pulleys and rope will be offered together. If rope 
only is reqxiired, then answers to questions 4 and 6 should refer to existing 
pulleys. 

(5- The shape of the existing grooves is very important, and a plaster cast 
of the groove should, therefore, be sent with the inquiry. 

11. State also whether an open or crossed drive is required. 

14. State nature of driver machine (transmission, steam-engine, turbine, 
etc.), and type of driven machine (transmission, spinning frame, etc.). 

15. State whether steady or fluctuating, impulsive, etc. 
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17. State atmospheric conditions under which the 

rope will work. 

18. What system of rope drive is desired ? 

19. State what class of rope is preferred. 


17. Damp, dusty, in chemical fumes, exposed to open weather, etc. 

18. Endless rope or separate rope for each groove. 

19. Cotton, manilla, hemp, etc. 
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DRIVER, PILE 

1. State weight of monkey required in cwt. 

2. Give full pai-ticulars of pile to be driven. 

3. Give height required for pile driver frame. 

4. What type of drop is required ? 

5. What type of frame is preferred ? 

6. How is driver to be driven ? 

7. In the case of steam driver, is the engine and boiler 

plant to be included ? 

8. Give particulars of fuel supply. 

9. Give particulars of the soil into which piles will be 

driven. 


1. Wood, concrete or steel, length in feet, section and weight, for average 
run. If there is a fair amount of work done on large piles, particulars of 
largest pile should also bo given. 

3. This will be fixed by length of pile to be driven, hence, length of longest 
pile should be given in addition to that under question 1. 

4. Gravity or push. 

6. W^oodeii or steel. 

6. Hand, steam engine or electric motor. If steam supply is available, 
state steam pressure in lb. per sq. in. abs. and temperature in ° F. at engine 
stop valve. In case of electric motor, enclose data sheet. 

8. Name coal, wood, etc., size, calorific value in B.Th.U. per lb. Is a 
supply of clean watei* available ? 

0. Sand, sbingle, gravel, clay, etc. 
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DRYER, OIL 

1. State the quantity of oil to be dried in gall, per hour. 

2. Give full particulars of the oil to be dried. 

3. State to what extent oil must be dried. 

4. Is dryer to be used in conjunction with a filter ? 

5. Is oil to be treated in any way to remove iinpurities ? 

Give particulars. 

6. With what apparatus is the oil to be used ? 

7. Is a drying oven to be included ? 

8. Give particulars of electricity supply availabhv 

9. Enclose a dimensioned sketch showing pro|)oscd 

layout. 


2. Name of oil, specific gravity, viscosity, both at 60"' F,, percentage of 
humidity, presence, and percentage of any sediment, 

3. State permissible percentage of moisture which may be left in oil. 

4. If so, enclose completed data sheet for oil filter. 

5. State what impurities are to be removed ; acid, alkali, sulphur, salts, 
percentage of purity required for each. Whenever possible, send a sample 
of the oil to be purified. 

6. Oil switches, transformers, lightning arrostei’s. 

8. For oil pixmp and drying oven. System, voltage, and frequency. 
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DRYER, ROTARY 

1. Give full particulars of the material to be dried. 

2- State quantity of material to be dried per hour, 
in tons. Maximum Average 

3. State to what extent the material must be dried. 

4. State temperature limit which must not be over- 

stepped in F. 

5. Is quick or slow drying required ? 

6. Give particulars of the fuel to be used. 

7. May the hot gases come into contact with the 

material ? 

8. How is the material to be fed into the dryer ? 

9. How is dryer to be driven ? 

10. Enclosed dimensioned sketch showing proposed 
layout. 


1. ISTaixie of imatorial, size of material (state percentage left on passing 
through a specified sieve), percentage of moisture in raw material ; has material 
any corrosive action ? JDoes material become sticky or gummy on heating ? 

3. Give percentage of moisture which may be left in the dried material. 

4. The temperature may be limited, owing to changes which occur in the 
material. 

6. l^ame, calorific value, in U.Th.TJ. per lb., and how fired in dryer. If 
exhaust gases may be used, state source from which obtained and temperature 
in ° F. 

8. By plain shoot or automatic worm leed. 

9. From transmission, .state speed in r.p.m. or by electric motor ; state 
system, voltage, and frequency. I>rive parallel or at right angles to dryer. 

This data sheet may also be used for vertical dryer, coal drying oven, etc. 
In these cases state type of dryer required. 
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DRYER, VACUUM 

1. Give full particulars of the material to be dried. 

2. State quantity of material to be dried in lb. per 

hour. Maximum Average 

3. State to what extent the material must be dried. 

4. How is dryer pump to be driven ? 

6. Give particulars of steam supply available. ’ 

6. Enclose dimensioned sketch showing proposed lay- 
out. 


1. Name of material, size, percentage of moisture in raw material ; has 
material any corrosive action ? 

2. For how long may the maximum demand last ? 

3. State percentage of moisture which may be left in the material. 

4. From transmission, state speed, or by electric motor, state system, 
voltage, and frequency available. 
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DUMPER, WAGON 

1 . State amount of material to be dumped in tons per 

hour. Average. . . . Maximum. 

2. How long may maximum demand last in hours ? 

3. Give particulars of the material to be dumped. 

4. Give particulars of the wagons to be used. 

5. Will more than one wagon be dumped at a time ? 

6. State railway gauge of wagon. 

7. State average weight of the contents of one wagon, 

in tons. 

8. What t3rpe of dumper is required ? 

9. How is dumper to be driven ? 

10. For what purpose is dumper required ? 

11. Enclose dimensioned sketch showing proposed 

layout. 


3. Name size» wet or dry, 

4. Give railway designation in tons, class, and construction of wagon. 
The two latter points are of importance, as they will alKect the choice of the 
type of dumper. 

6. Two small but similar wagons of half the size of the large wagon may be 
simultaneously dumped in side or bottom dumpers. 

8. End tip, side tip, or bottom dumps. 

9. Hydraulically, state pressure available in lb. per sq, in. ; electrically, 
state system, voltage, and frequency. 

10. Ship loading, dumping coal or ore on to a store heap, etc. 
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ECONOMIZER 

1. State quantity of feed water passing thi-ough the 

economizer in lb. per hour. 

2. Give temperature of the feed water at the entrance 

to the economizer in ° F. 

3. Give temperature of the flue gases at the entrance 

to the economizer in ° F. 

4. State number, size and type of boilei’s used. 

5. Wliat is the total amount of watci* evaporated by 

these boilers from and at 212° in lb. per hour ? 

6. What is the total amount of fuel burnt in lb. per 

hour ? 

7. Give particular's of the fuel ejuployed. 

8. State boiler pressure in lb. per sq. in. abs. 

9. Is artificial draught employed ? If so, give pai-- 

ticulars. 

10. Give particulars of any driving shaft available for 

driving the scraping gear. 

11. If none is available, what type of tlrive is pi-cfciTcd ? 

12. State what accessories arc j'cquirod. 

13. Give dimensioned sketch of the boiler h(,)uso. 


7. This answer should include its calorific value and a chemical analysis. 

9. Oive type of artificial draught employed, induced, forced, etc., and the 
draught in inches w.g. measured at the back of the boiloi*. 

10- If a shaft is available, give its speed in r.p.m., tliarnotor of pulley m 
inches, and indicate position of tliis pulley in relation to the flue in the sketch. 

11. If by steam-engine, state steam tomporaturo, ^ F. If by ckH*trif^ motor, 
state system, frequency, and voltage available. 

12. These may include pressure gauges, thormomoters, pyro motors, etc- 
13- This should show position of boilers, fiuos, and proposed position of the 

economizer. 
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EJECTOR, AIR 

1. WTiat quantity of free air is to be exhausted, in 

cu. ft. per min. ? 

2. What vacuum is to be maintained in the chamber 

exhausted, inches of mercury ? 

3. Give particulars of steam supply available. 

4. For what purpose is the ejector required ? 

6. State quantity of steam condensed in lb. per hour. 
Maximum. . ... Average 

6. From what source does this exhaust steam come ? 

7. State temperature of condensation in ° F. 

8. Give head against which the condensate has to 

be delivered in feet. 

9. How is the ejector to be driven ? 

10. How is the exhaust steam from the ejector engine 
to be utilized ? 


1—2, When questions 1 and 2 cannot be satisfactorily answered, give fullest 
particulars of the size of chamber, size of pump, length and diameter of pipe 
line, etc. 

3- State steam pressure in lb, per sq. in, abs., and temperature in ® F. 

4. For exhausting creosoting chambers, etc., charging centrifugal pumps, 
long pip© lines, etc., condensing plant, etc. 

5—10. Apply only to kinetic air ejectors for us© with condensing plant. 

6. From reciprocating engines or steam turbines. 

9. Steam turbine or steam-engine (steam particulars will be taken from 
question 3), or electric motor, give system, voltage, and frequency of supply. 

10. Will the exhaust steam from this engine or turbine be used to heat the 
©ed water, or be discharged into a low-pressure stag© of the main turbine ? 

In the latter ease, state pressure of stag© in lb. per sq. in. abs. 
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ELEVATOR 

1. State the quantity of material to be dealt with 

in lb. per hour. Average Maximum 

2. Give a description of the material to be handled. 

3. Is a vertical or inclined elevator required ? 

4. If inclined, state the angle of inclination to the 

vertical. 

5. State maximum total vertical distance iii feet 

tlxrough which material must be lifted. 

6. State total length of elevator in feet. 

7. What type of elevator is desired ? 

8. How will the material be fed to the elevator ? 

9. Is the feed constant or intermittent ? 

10. If the latter, give the maximum quantity of m aterial 

to be dealt with in pounds, and the time in 
which the material must be cleared in minutes. 

1 1 . How is the elevator to be driven ? 

12. Give a dimensioned sketch showing proposed lay- 

out. 


1. State also how long the elevator will be required to deal with the rnaxi- 
mum demand. 

2. This should state the name of the material, coal, ash, iron ore, grain, 
etc-, whether wet or dry (state percentage of moisture), weight in lb. per 
cub- ft., and weight of largest piece likely to be handled in lb. 

3. If the inclination to the vortical is not the same throxighont the length 
of the elevator, the length of the elevator for each inclination must bo given, 
and the dimensioned sketch should show how these stand in relation to on<' 
another. 

ft. Measured at elevator surface. 

7. Belt, chain, or bucket elevator ; open or enclosed. If enclosed, state 
whether enclosing is to be in steel, wooden, or lattice framing ; whether 0xed 
or portable (in latter case for loading wagons from coal piles, etc.). 

11. XJsually this will be from some existing line shafting. In which case 
the speed, diameter of pulley, direction of rotation, and position relative to 
the elevator of the proposed drive, should be given. If electric drive is con- 
templated, the system, voltage, and freqxiency of the supply available should 
be stated. 
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engineering inquiries 

ENGINE, GAS OR OIL 

1. State what type of engine is reqnired. 

2- Give maximum b.h,p. which the engine is to 
develop continuously. 

3. State what overload the engine is required to carry. 

4. For how long is this overload to be carried ? 

5. State normal full -load speed required in r.p.m. 

6. Give full particulars of the fuel to be used. 

7. What is the engine to drive ? 

8. State nature of drive. 

9. Give the fly-wheel effect of the rotating parts of 

the machines to be driven in ft. ^ tons. 

10. State the maximum degree of cyclic irregularity 

permissible. 

11. State altitude of site in feet above sea-level. 

12. Is a source of compressed air available ? Give 

particulars. 


Oil tanks, water tanks, and cooling towers will not be included iinless 
specified. 

See B.S.S., Nos. 120, 211, 212, 213. 

1. Horizontal or vertical, open or enclosed, single- or double-acting, two- 
or four-cycle. In case of oil engines, state whether Diesel, hot bulb, etc. 

2. The efficiency of the type of engine varies very considerably with the 
load, particularly in the case of gas engines. To obtain an economical drive 
and still be able to deal with small variations in load, it is extremely important 
to calculate the b.h.p. required with care. 

3. Express as a percentage of the b.h.p. given under (2). Gras engines are 
very unsuitable for handling overloads, they cannot deal with more than 5—10 
per cent, depending on design of plant. 

6. Grive name, blast furnace, coke ovens, producer gas, etc. Petrol, 

alcohol, crude, refined, or residual petroleum, tar oils, calorific value in B.Th.XJ. 
per cub. ft. or lb. Temperature in ° E. at engine stop valve. Pressure at 
engine stop valve in lb. per sq. in. abs. (Does this pressure vary ? If so, 
say per d: • sq. in. abs.) State dust content for blast furnace gas in grains 

per cub. ft. If there is any possibility of the chemical composition of the gas 
varying, this should be stated. 

7. Continuous or alternating current generators, transmission shafting, 
fans, etc. In the case of small engines direct-coupled to a generator, fan, etc., 
is a combined bedplate to take the generator to be included ? If so, enclose 
dimensioned sketch of generator. 

8. Direct -coupled, belt, rope, etc. 

9—10. Need only be given in case of an engine required for driving electric 
generators which have to work in parallel. 

12, Compressed air is used for starting large gas engines, pressure required 
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13. Is a supply of clean water available V Give 

particulars. 

14. How are air and gas compressors to be driven ? 

15. Will the exhaust gases be used under a boiler ? 

16. State system, voltage, and frequency of electricity 

supply available. 

17. Enclose dimensioned sketch showing proposed 

layout. 


is 20—25 At. Is a compressod aii* container to bo supplied ? It is also used 
for blowing out exhaust gases from cylinder, pressure ca. 0*5 At. And, 
finally, is used for air supply for mixture, pressure ca, 200 cm., w.g. If a 
supply is available, state pressure in lb, per sq, in. abs., and quantity in cub. ft. 
free air per minute. 

13. This is required for cooling the cylinder, squirting into the cylinder 
during compression, and for cooling the air before mixing. It must, thoroforo, 
be clean. State quality, quantity available m gal. per minuto, pressure in 
lb. per sq. in. abs., and temperature at engine inlot in ® F. Also state whether 
it can run to waste or must be rocoolod. 

14. These are usually driven direct by the engine, but may be separately 
diiven by a steam turbine if the exhaust gases are used for steam raising. 

16. This usually only comes into question in the case of large gas engines. 

16. May be used for driving compressors, but is necessary for firing largo 
gas engines. 
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ENGINE, LOCOMOTIVE TYPE 


1. State maximum b.h.p. which the engine is to 

develop continuously. 

2 . State percentage overload required and its duration. 

3. State speed desired in revs. per. min. 

4. What type of engine is desired ? 

5. Is the engine to be condensing or non-condensing ? 

6. Give particulars of cooling water available. 

7. Give particulars of the fuel to be used. 

8. What is the engine to drive ? 

9. State what type of drive is preferred. 

10. If steam is to be taken from the boiler for other 

puiposes than the engine, give full particulars. 

11. Is a boiler to be arranged for iron chimney, or to 

connect into underground hue ? 

12. Is a portable or semi-portable engine required ? 

13. State what accessories are to be included. 

14. Are there any special regulations governing the 

design of the engine ? 

15. Encl ose dimensioned sketch of layout proposed. 

'~See B.S.S., No. 42. 

Unless conditions given above necessitate otherwise, it will be assumed 
that a superheated steam plant is to be offered. Extent of superheat will be 
decided by maker unless specified in inquiry. 

4, Simple or compound, with or without forced lubrication to bearings. 

6. State source, quantity available in gal. per hour, average temperature 
in F., and head in feet. If it is necessary to recool the water, is a c^ler to 
be included ? If no head is available, is a circulating pump to be offered ? 
If so, in both cases, enclose completed data sheet. Are the necessary pipes 

for cooling water system to be included ? -o mi. tt 

7. Name, coal, coke, wood, etc., size, calorific value m B.Th. U. per ib. 

8. Transmission line driving machine, shop, factory, etc., electric generator, 


9. Direct-coupled, belt, rope, or chain drive. 

10. State for what purpose it will be used, quantity in lb. per hour, pressure 
required in lb. per sq. in, abs., whether superheated or saturated steam is 
required and, in former case, steam temperature m ° F. 

13. These may include chequer plates for pipe trenches, iron chimney 
(state height required to go through roof), escape pipe for steam from safety 
valves, steam pressure gauge, tachometer, etc. 

15. The sketch should show position of engine and proposed drive, position 
of fresh water supply, position of cooling water supply (height of tins source 
measured from engine-room floor level sbould be given, as well as distance 
from engine, in order to enable the head to be calculated). 
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ENGINE, STEAM 

1. State maximum b.li.p. which engine is to develop 

continuously. 

2. State what overload is required as a percentage. 

3. For how long is this overload to be carried ? 

4. What is the steam pressure in lb. per sq. in. abs. 

and steam temperature in ° F. at the engine 
stop valve ? 

5. State speed desired in revs, per min. 

6. Is the engine to exhaust into a condensei*, into the 

atmosphere, or against a back pressure ? 

7. State vacuum in inches of mercury or back pressui'e 

in lb. per sq. in. abs. 

8. At what load are the most economical results 

required ? 

9. What type of engine is required ? 

10. What is the engine to drive 

11. State nature of the drive. 

12. Give the fly-wheel effect required in the engine 

fly-wheel in ft. ^ tons. 

13. State the maximum degree of cyclic irregularity 

permissible. 


See B.S.S., No. 42. 

6. If speed variation is required, state rang© and give outputs required from 
th© engine at these speeds in b.h.p. 

6. In some instances, part may bo exhausted into a condenser and part 
supplied against a back pressure. In this case give full particulars of the 
demand against back pressure ; if possible, supply a load chart (for a day) 
showing heating steam demand plotted against time, for the maximum and 
minimum demands likoly to occur during the year. 

8. Ijjxpress as b.h.p. or as a percentage of maximum <‘.ontinuouH load. 
(Question 1.) 

9. Open or enclosed, uniflow, vortical, or horissontal, single, compound, or 
triple expansion. 

10. Also state whether the engine bedplate is to bo extended to carry the 
machine to be driven, in which case enclose dimensioned drawing of machine 
to b© driven to enable bedplate to be calculated. 

11. If direct-coupled, state whether a solid or flexible coupling is to be used. 
If belt or rope drive, give particulars of pulleys required. 

12-13. Need only b© answered in the case of an engine required to drive 
an electric generator working in parallel with othei’S. 
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14:. WTaat accessories are required ? 

15. Are pumps to be driven by tke engine ? 

16. Are turning engines required ? 

17. Is condenser to be fixed to back column ? 

18. State any special requirements. 

15—18. Apply only to marine engines. As in this instance, the <iesign is 
nearly always special, fully dimensioned, drawings of the engine should "be 
supplied, or a dimensioned drawing of that portion of the ship into which the 
engine will he fitted, sent to enable available space to be seen- 

16. State whether reversing, direct, or all ronnd. 

17. Or to side of ship ? 

18- Such as cylinders witli liners, special gland packing. Also state to 
which snrvey, Board of Trade, etc., the engine must comply. 
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ENGINE, WINDING, ELECTRICALLY 

DRIVEN 

1. Is the shaft vertical or inclined ? 

2. Give particulars of the material to be hoisted. 

3. What is the normal net load per trip in tons ? 

4. What is the maximum load to be hoisted per trip 

in tons ? 

6. State number of consecutive trips on which the 
maximum load will be carried. 

6. What is the maximum number of men to be 

carried in the cage per trip ? 

7. Give net hourly load (excluding number of men, 

rock, etc.) to be hoisted in tons. 

8. Is this quantity to be hoisted from several levels ? 

If so, give net load per hour from each level, 
number of trips per hour, from each level, and 
depth in yards of each level. 


This data sheet may also be vised for steam -drive winders, it* particulars of 
steam to be vised, water and fuel available, are given in place of elo(‘trical data. 

If the electrical winder is intended to replace stoarn winder, the following 
particulars of the existing plant should bo given — 

(а) Type of engine employed. 

(б) Steam pressure in lb, per sq. in. abs., and temperature in F. employed. 

(c) Condensing or non-condensing and vacuum obtained. 

(d) Number and diameter of cylinders and cub-off employed. 

(e) Stroke. 

(/) Speed. 

(ff) How engine is connected to drums. Direct-couploil or single- or double - 
gearing, type of gearing, particulars of geaiing. 

(h) Particulars of drum used. Number, diameter (if conicjiil, state maxi- 
mum and minimum diameters ; if bobbins, state initial and final ra<liuB ; 
if cylindrical-conical, state number of turns on each pai*t), width, weight, 
whether fast or loose. 

(i) Particulars of head sheaves. Diameter, weight, and lioight of centre 
above ground level in feet. 

{h) Particulars of rope. See question 20, in main sheet. 

{l) Winding particulars. Present time in seconds for one complete wind, 
maximum and minimum time in seconds allowed for stops. 

(m) Names of engine and winder maker. 

(^^) Sketch of existing plant, showing distances from drum to shoavi^B, etc. 

1. Coal, iron ore, zinc oi'©, rock, etc. 

4. If a considerable number of trips with this load follow on© and another 
©onsecutively, it may be necessary to consider such maximum load as the 
normal load, as the heating caused thereby may necessitate a larger motor. 
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9. Is the hoisting from different levels an exceptional 
requirement, or is it a part of the regular normal 
programme ? 

10. Will it be necessary at any time to lower special 

loads ? Give particulars of the load and its 
maximum weight in tons. 

11. State total number of trips per shift and number of 

consecutive trips per shift, in which men will 
be carried. 

12. State total number of trips per shift and number of 

consecutive trips per shift, in which rock will 
be carried. 

13. What is the length of a shift in hours ? 

14. How many shifts are run per 24 hours ? Is 

hoisting carried on in all of them ? 

15. What is the maximum depth of the mine in yards ? 

16. Is this already reached ? If not, give approximate 

date when winding will be required from this 
depth. 

17. What maximum rope speed in feet per minute is 

specified when — 

(а) carrying men. 

(б) carrying load. 

(c) for shaft inspection. 

{d) for other purposes. 

18. Is a single or a double drum hoist to be used ? 

If the former, can a counterbalance weight be 
provided ? 

19. Are the acceleration and retardation periods 

specified ? If so, give values in seconds. 


10. Such as lowering pumps, hoists, etc., for work in the mine. 

17. This is the maximum rope speed required when travelling at constant 
speed. If this cannot be given, it will be chosen so as to fit in with the other 

data given. x. j j 

18. In the case of small winders, are fast and loose drums to be used, and 
if so, what type of clutch is preferred ? 
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20. Is a particular class of rope specified ? If so, give 

full particulars. 

21. Is the rope counterbalanced ? If so, state how it 

is balanced. 

22. What is the mininiimi time in seconds required to 

load and unload the cage ? 

23. How many decks has the cage ? 

24. Must the cage be raised each time to unload from 

the different decks ? 

25. What is the weight of the empty cage, including 

the safety apparatus, and connections between 
the rope and the cage, in tons “i 

26. How many wagons go on each deck ? 

27. What is the weight of an empty wagon, iji 

tons ? 

28. WTiat is the weight of a skip, in tons ? 

29. Will it be necessary to raise the cage above the 

discharging level ? 

30. Are the dimensions of the drum, reel or rope pulley 

limited in any way ? If so, give particulai’s. 

31. What type of brake is specified ? 


20. The particulars given should include — Kor rouutl ropes ; (<() Outside 

diameter in inches, (6) Number of strands, (c) Number of wirt^s per strand. 
(d) Sixe of the individual wires in S.W.C. For Hat ropt^s : (r) Width 

and thickness in inches. (/) Number of cores, (r/) Number of wtr'ands per 
core, (h) Number of wires per strand, (i) Size of the individual wires in 
S.W.G. 

For both types of rope : (k) Material of wdiieh it is (!ompoH<Ki. (/) Breaking 
strength in lb. per sq. in, for an individual wire. (///) BrtMiking strength in 
tons per sq. in. foi* whole rope, (n) Weight in lb. per yfiril run of rope. 

21, Is it counterbalanced by moans of a counterweight, tail rope, conicial 
drum, or a reel 

22 and 42. The minimum turns should bo given separately for loading and 
unloading, 

24. Or are all decks unloaded simultancouBly V If the cage must bc*s raised 
each time to unload from the different decks, the time roquirod for this should 
be included in question 22. Are rests employee! V If so, is it necessary to 
raise the top cage when the bottom cage is on the rests, and is it also first 
necessary to raise the cage off rests before lowering ? 

30. The maximum permissible diameter of the drum should bo stated, and 
whether the rope may foe wound on in two layers. 

31, Block, band, differential brake, etc. 
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32. How many mechanical brakes are to be supplied, 

and how many operating devices are to work 
on one and the same brake ? 

33. Are there any regulations in force with regard to 

mechanical brakes or safety devices ? If so, 
give particulars. 

34. Give the diameter in feet of the rope guide pulleys, 

and state their fly-wheel effect in ft.^ lb. 

35. Is the shaft an outcrop, or does it feed a vertical 

shaft ? 

36. What is to be the total length of the shaft, in 

yards ? 

37. What is the angle of inclination to the horizontal ? 

38. Is this hoist to be erected underground ? If so, 

give a dimensioned sketch showing exact posi- 
tion with regard to the main shaft aiid the 
dimensions of the chamber in which it will be 
erected. 

39. What are the minimum net dimensions in feet of 

the shaft and tunnel through which the hoist 
has to be passed ? 

40. What are the maximum permissible weight and 

dimensions which can be allowed for any part 
of the hoist ? 

41. Will the skips be charged and discharged automat- 

ically ? 

42. If so, what is the time in seconds allowed for 

charging and discharging respectively ? 

43. Is the motor to be direct coupled to the hoist, or 

to drive through gear ? 


32. How is brake to be actuated — by weight, compressed air, magnetic 
arrangement, etc. 

35-43. Apply to inclined hoists. 

37. For varying gradients, a profile map should be sent showing amount, 
length, and position of each gradient. 
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44. Is a central station supply available ? If so, give 

particulars. 

45. If not, is a power house to be designed ? 

46. What is the distance in yards between the power 

house switchboard and the winding engine 
motor ? 


44. If a supply is available, state : (a) System . ( /> ) V oltap^e. ( f) b^roquoncy . 

((i) Number of generating units. (^•) Size of oacJi unit in kVV. or kVA. (j) 
Overload capacity of each unit. ((/) Send average daily load curve in k\\^, 
showing pi’esent load on the station, (/i) State whether the prime movers 
are steam-engines, steam turbines, gas engines, or water turbines. 

45. Give particulars asked for in separate data sheet.. 
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EQUIPMENT, GAS BURNING 

1. With what apparatus is it to he used ? 

2. Give particTilars of the fuel to be used. 

3. Give diruensioned sketch of the furnace in which 

the gas is to be burned. 

4. What is the evaporative capacity of the boiler ? 

6. What quantity of material is to be handled in 
lb. per hour. 

6. To what temperature is this material to be raised 

in ° F. ? 

7. Give particulars of the material to be handled. 

8. State pressure at which gas will be delivered to 

burner in inches w.g. 

9. Is a supply of compressed air available ? Give 

particulars. 

10. Enclose a dimensioned sketch showing proposed 
layout. 


1. Boiler, annealing furnace, muffle furnace, kilns, ladles, evaporating 
pans, etc. 

2. ISTame (Mond, water, blast furnace, gas, etc.), calorific value in B.Th.U. 
per cub. ft., and temperature at burner in ° 

3. Show all obstructions. 

4. In lb. per hour from and at 212® !F. In case of evaporating pans, state 
the number of gallons of juice to be evaporated per hour. 

5—7. Apply to annealing and similar furnaces, ladles, etc. 

7. Quantity of steel, etc. 

9. Pressure in lb. per sq. in. or inches w.g., and quantity of free air 
available in cub. ft. per minute. 

10. This should indicate proposed position (or existing arrangement if a 
change over is in question) for boiler, gas producer, economizer, flues, and 
chimney with all dimensions. 
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EQUIPMENT, OIL BURNING 

1. With what class of plant is it to be used ? 

2. Give particulars of the oil fuel to be used. 

3. Give dimensioned drawing of the furnace. 

4. What is the evaporative capacity of the boiler ? 

Normal Maximum. 

5. What quantity of material is to be heated per 

hour, in tons ? 

6. To what temperature is this material to be brought 

in 

7. Give particulars of the material to be heated. 

8. What is the pressure of steam supply in lb. per 

sq. in. abs. ? 

9. Is any supply of compressed air available ? Give 

particulars. 

10. How many of the above plant will be working 

together ? Give maximum combined capacity. 

11. Is exhaust steam available for heating the oil ? 

, Give particulars. 

12. Give static head in feet against which oil must be 

pumped from tanli to burner. 

13. Enclose dimensioned sketch showing prop(ised 

layout of the plant. 


1. Boiler, heat treatment furnace, melting ftirnace, etc. 

2. Class, calorific value in B.Th.TJ. per lb. 

3. Tins particularly refers to frirnace door or front, and space (furnace) in 
which the oil will be burnt. Show all obstructions, such as bridge walls, etc., 
in furnace. 

4. In lb. per hour from and at 212® F. 

5. Or weight of charge to be melted in tons. 

7. State quality of steel to be treated, etc. 

0. Pressure in lb. per sq. in. aba., or inches w.g., and quantity iii cub. ft, 
of free air per minute. 

11. From what source, pressure in lb. per sq, in. abs,, and qxiantity in lb. 
per hour. 

12. .Exclusive of pipe friction and pressure required for bumors. 

13. This should indicate proposed positions (or existing arrangement if a 
change over is in question) for oil tank heater, etc., size of each boiler or other 
plant to be fired, size of flues, diameter and length of chimney, etc, 
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1. Give full particulars of the liquid to be concen- 

trated. 

2. State quantity of liquid to be dealt with per hour, 

in gallons. 

3. Must the liquid be agitated ? 

4. How is evaporator to be heated ? 

5. State maximum temperature allowable for liquid 

during concentration, in ° F. 

6. Will the vessel be subjected to internal or external 

pressure ? Give particulars. 

7. State particulars of steam supply available. 

8. Give particulars of water supply available. 

9. What type of evaporator is desired ? 

10. Give particulars of any power available for driving 

evaporator, 

11. Enclose dimensioned sketch showing proposed 

layout. 

See B.S.S., No. 186. 

This data sheet may also be used for vats, chemical containers, vacuum 
pans, heaters, stills, or multiple eifect evaporators. 

1 . Should include name of liquid, its concentration as supplied to evaporator 
and desired concentration, its temperature in ° F. as supplied, its viscosity as 
supplied and, at the temperature used for concentration (this will be a little 
less than that given in answer to question 5), its chemical composition. Has 
it any corrosive action on metals Y 

2. This refers to raw liquid. It is also useful to state daily output of con- 
centrate required and number of working hours per day. 

4. By dame, by bath (oil or water), by steam. 

6. State internal pressure in lb. per sq. in. abs. 

7. Source, quantity in lb. per hour, pressure in lb. per sq, m. abs., and 
temperature in F. 

8. Source, quantity in gallons per hour and temperature in ° F., pressure in 
inches w.g. 

9. Single, double, triple, quadruple, or quintuple evaporator ; vacuum 
pan, coil or calandria type, still or heater. 

10. Usually this will be from some line shafting, in which case the speed, 
diameter of pulley, direction of rotation, and position relative to the evapora- 
tor, should be given. If electric drive is contemplated, tlie system, voltage, 
and frequency of the supply available should be stated. 


7— (545S) 
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EXCAVATOR 

1. What type of excavator is required ? 

2- What capacity of bucket is required, in cubic 
yards ? 

3. Give total quantity of material to be removed per 

day. 

4. Give particulars of the nature of the soil to be 

handled. 

5. What class of drive is preferred V 

6. Give particulars of the fuel available. 

7. Is a source of pure water for the boiler avail- 

able ? 

8. Give system, voltage, and frequency of electricity 

supply. 

9. If excavator is to be self-propelling, what class of 

wheel is desired ? 

10. Into what type of wagon is the material to be 

unloaded ? 

11. Is a water supply under high pressure available ? 

Give particulars. 

12. If not, is an independent source of fairly clean 

water available ? 


Questions 1, 3, 4, 6, 7, and 8 apply to all types of excavators. 

Questions 2, 6, 9, and 10 apply to bucket type of excavators. 

Questions 11, 12, 13, and 14 apply to jet type of excavators. 

I. Jet, shovel, drag -line, grab, or clam-shell, trench, etc, 

3. Express as cub. yd. in... working hours. 

4. Clay gravel, sand, shale, etc. In the case of the softer soils are there any 
boulders (give approximate size of biggest) or much rock to be met. 

6. Steam or electric. 

6. Name, coal, wood, etc., size ; calorific value in B.Th.U. per lb. 

7. State source of water and its hardness. 

9. Caterpillar tractors, tractor wheels, road wheels, railway wheels (state 
gauge). 

10. Carts, tip wagons (on light railway), full gauge railway wagons. 

II. State pressure in lb. per sq. in. abs., and quantity available in gallons 
per hour. 

12. State whether rivei% canal, lake, sea, etc., and approximate flow in 
cub. ft. per minute ; in case of canals, rivers, etc., condition, clean, muddy, 
etc. 
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13. How is the pump to be driven ? 

14. Enclose a dimensioned sketch of the land to be 

evacuated. 


13. Steam or electric. Answers to 6, 7, and 8 will be required. 

14. This should show contour lines at 6-ft. intervals, give position of river, 
etc., show what land is to be evacuated, and indicate point where mud is to 
be delivered. 
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EXHAUST GAS UTILIZATION 

1. State total quantity of exhaust gas available in 

lb. per hour. 

2. Give full particulars of each source from which this 

gas is obtained. 

3. State the temperature of the exhaust gas in ° F. 

4. For what purpose will tlie hot gases be used ? 

5. Give particulars of the quantity of heating required. 

6. Enclose dim ensioncd sketch showing proposed layout. 

Kxhaust gas may bo iisotl to heat air for boilor furnaces, etc., directly in 
boilers to produce steam ; in boi lei's to produce hot water for baths, etc*., in 
distilling apparatus, etc. 

2. Following information should bo given — 

(а) From what source is gas obtained ; furnace, gas engine, etc. 

(б) Natxire of work which the source performs ; Siemens Martin lurnace, 
cement furnace, annealing furnace, boiler plant, gas or Diesel engine, etc. 

(c) Size of furnace, i.e. lb. of material handled iior liour. Or send data 
sheets for reheating, melting or heat treatment, furnace, boiler, etc*. 

{d) Qxiantity of gas being brirnt per hour in lb. — for eacli furnace, oti*. 

(e) Maximum h.p. developed by the engine. 

(/) Average h.p. developed by the engine. 

(< 7 ) Particulars of fuel used, i.e. B.Tli.U. per lb. or cub. ft., name. 

(h) Type of engine. 

(i) Number of cylinders. 

(&) Speed in r.p.m. 

(Z) Whether two- or four-cycle. 

3. At engine exhaust. 

4. (a) Heating air, (6) Heating water, (n) Boiling water (high pressure), 

(d) Distilling water. 

5. Following particulars should be given — 

Air heating : (a) For what purpose will hot air bo used V Room hc^ating, 
boilers, etc. 

(6) State cub. ft. of air to be heated per hour. 

(c) State temperature of hot air required in ® F. 

(d) Number of rooms. 

(e) Size of each. 

(/) Particulars of windows, doors, walls, oti'-. 

(g) Particulars of work carried on in each room. 

Heating or boiling water: (a) For what purpose will the liot water be used? 
Heating, boiler feed, baths, 

(6) Quantity of water to be boated in gallons per hour. Average 

Maximum.. 

(c) Temperature of water to be heated in ^ F. 

(cZ) Temperature to which water is to be i*aised in F., or boiler pressure. 
(See also data sheet for feed water heater, liquid evaporator, etc.) 

Distilling apparatus: (a), (6) As for water heating. 

(c) What system of distilling apparatus is preferred ? (See also data .sheet 
for distilling apparatus.) 

6. This should show position of each engine, furnace, etc., size of each exhaust 
flange or pipe, flues, chimney, etc., proposed position for boiler, heater, etc. 
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EXHAUST STEAM UTILIZATION 

1. State the total quantity of exhaust steam available 

in lb. per hour. 

2. Give full particulars of each source from which the 

steam is obtained. 

3. What is the steam pressure at engine exhaust 

valve at present in lb. per sq. in. abs. ? 

4. For what purpose will the exhaust steam be used ? 

5. Is a source of hve steam available ? If so, give 

particulars. 

6. When steam is not to be used in turbines, is it to 

exhaust to atmosphere or to be condensed ? 


In conjunction with this data sheet the following should be consulted, and 
may also be used when they are applicable; Steam accumulator, steam tur- 
bine, mixed pressure or exhaust steam types, heating installation, water 
heater, liquid evaporator. 

2. The information given in answer to this question will enable distribution 
of the quantity given to question 1 to be seen. The following information, 
when applicable, should be given — 

(а) Nature of the work on which the engine, etc., is employed (rolling 
mill, press, etc.). 

(б) Number and diameter of each cylinder in inches. 

(c) Stroke in feet. 

(d) Speed in r.p.m, 

(e) Point of stroke at which steam is cut of£ in h.p. cylinder. 

(/) Initial steam pressure in lb. per sq. in. abs., and steam temperature 
in ° F., at engine stop valve. 

(g) Duration of working cycle in seconds. 

(h) Duration of pause in seconds. 

(i) Quantity of steam used per cycle in lb. 

(k) If engine runs without steam under the action of the load, state percent- 
age of the working period during which the steam is taken. 

(Z) State average quantity of steam used in lb. per hour. 

(m) State maximum rate at which steam is used during cycle in lb. per 
second. 

{n) When possible, send continuous indicator diagram of the engine or 
other source. 

(o) When more than one source of exhaust steam is to be used, a time 
diagram, showing how supply of exhaust steam from each source stands 
relative to the other sources should be sent. 

3. When possible, also state the highest exhaust pressure which can be 
used at the engine exhaust, and still allow the mechanical load on the engine 
to be supplied. 

4. Room heating, cooking, drying, steam turbines, etc. 

6. Quantity in lb. per hour, pressure in lb. per sq. in. abs* Temperature 
in ° F. Mark position of this source on dimensioned sketch. 
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7. Give particulars of cooling water available. 

8. Is heating to be done by a form of air condenser ? 

9. Give particulars of the amount of heating required. 

10. Enclose dimensioned sketch showing present layout 

of plant supplying the exhaust steam, and pro- 
posed position of the plant to utilize this steam. 


7. Quantity in gallons per liour, ioinperalure in ^ F. 

8. This is a form of condenser which is built into tlie exhaust main of the 
engine, and through which the air to be warmed is led. Tlio hot air is then 
led to point of use, and the steam to condenser. 

0. For room warming, give^ — 

{a) Cub. ft. of warm air per hour required. 

(b) Temperature of this air in ° F. 

(c) Or number of rooms, size of each, particulars of doors, windows, walls, 
etc., and work carried on in the room. (See also heating and ventilating 
installation.) 

For cooking and drying apparatus, give— 

(а) Number of cookers, etc. 

(б) Size of each cooker. 

(c) Material to be cooked or dried. 

(d) Weight of material to be cooked or dried in lb, per hour (or number of 
gallons). 

(e) Percentage of moisture before and after drying. 

(/) Temperature to be maintained in cooker, etc., in F. 

(g) Length of time this temperature is to be maintained in hoiii\s. (See 
also data sheet for water heater, liquid evaporator.) 

10. This should show position of each source of exhaust steam (rolling mill 
or winding engines, presses, pump engines, etc.) ; size of its exhaust flange, 
proposed position of turbine condenser, accumulator, heating mains, cookers, 
dryers, etc., position of live steam supply, etc. 
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EXTRACTOR, LIQUID, ELECTRICALLY 

DRIVEN 

1. State the inner and outer diameter of the wash 

drum in inches. 

2 . State the height of the wash drum in inches. 

3. Give the fly-wheel effect of the rotating parts in 

ft.^ lb. With load .... Without load . . 

4. What is the h.p. required to drive the drum at 

normal full-load speed ? 

5. State normal full-load speed of drum, in r.p.m. 

6. What material is to be washed or dried ? 

7. State weight of load in pounds. 

8. Give weight of the rotating parts without load, in lb. 

9. State number of fills per hour. 

10. In how many minutes after starting is the drum bo 

reach its full-load speed ? 

11. How many minutes will the fully loaded drum run 

at full speed ? 

12. How many minutes will the drum stand still ? 

13. Will the drum be filled whilst running ? 

14. If so, how many minutes after starting the drum 

does the filling commence ? 

15. What is the condition of the room in which the 

' motor will be erected ? 

16. Is the bottom bearing of the drum an ordinary 

step bearing or an oil pressure bearing ? 

17. If the latter, how much will the shaft be lifted when 

the oil pressure comes on, in inches ? 

18. State system, voltage and frequency of the avail- 

able supply. 


5. It is assumed that the motor can. be direct-coupled to the drum ; if a 
belt drive is preferred this should be stated, 

6. Sugar, washing, metal turnings, etc. 

9. That is, how many times is it required to start the motor per hour ? 

16. This should state whether the room is dry or steamy wet, and average 
and maximum temperature in ° F. near the motor. 
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FACTORY, COMPLETE 

1. What is the factory required to make ? 

2. Give a complete specification of the finished product 

required. 

3. State the quantity to be produced. 

4. State number of working liours per day and per 

week, and number of working days per annum. 

5. Give a complete specification of the raw materials 

to be employed. 

6. State how raw material will be delivei'ed to the 

factory. 


See B.S.S., Nos. 15, 78. 

1. Paper, I3aper pulp, boor, whisky, cement, flour, casks, l>ari‘ols, oil, I’eodiuji. 
cake, rubber tyres, etc, 

2. State — 

(a) Use to which it will be put, example, cask to caiTy oil, nails, etc. 

(b) Dimensions and weight of each size to be made, it is advisable to 
enclose dimensioned sketch of each article to be produced ; or fineness to which 
finished article is to be ground. In tins case, state what percentage ina>" be 
left on a specified sieve. Or concentration or strength to which a liquid is 
to be brought. 

(c) Number or quantity of each size or grade to be turned out in the tunc 
specified under (13). This could also lie expressed in the form of percentages 
of the total output. 

{d) Surface finish required. 

(e) Any tests which it will have to pass. 

(/) Any other points peculiar to the product. 

{g) Whenever possible, submit samples. 

3. State as number, lb., tons, gallons, cubic feet, etc., whicliover is most 
appropriate, of each size to bo made. State also maximum and average 
amount to be produced in one or other of the following units of timo, per hour, 
<lay, week, year, whichever is most important. 

4. If day and night operation is necessary for all or any part of the machin- 
ery, specify which parts. If the trade is seasonal, give full particulars of the 
demand. 

5. State for oacli material to be employed — 

(а) Name. 

(б) Dimensions and weight, or fineness if gi^ound, for each size employed. 

(c) Its physical tensile, bonding, crushing, shearing or 

torsional strength, hardness, 

(d) Chemical analysis. 

(e) Finish. 

(/) Whether wet or dry and percentage of moisture. 

(g) If two or more raw materials are to be mixed together, state proportions 
of each which are to be used. 

(k) Submit samples of all raw materials to be used. 

6. By road, rail, or water. State if suitable discharging plant is also to be 
included. 
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7. Give full particulars of any special processes to be 

employed. 

8. State any preferences with regard to the types of 

machinery to be employed, 

■ 9 . How is the machinery to be driven ? 

10. Is the prime mover, with all necessary transmission 

to the machinery, to be included ? 

11. Give particulars of any restrictions as to the size 

of machinery which may be employed. 

12. Give full specification of the fuel to be used 

13. Give particulars of any electricity, steam, water, 

gas, or compressed ah supply available. 

14. Is the machinery to be placed in any existing 

buildings ? 

15. Is a new building to be included in the tender ? 

16. Give particulars of any regulations relating to 

buildings, machinery, etc. 


7. Ex. Wet or dry la cement works, filter or chemical extraction of oil, 
sand-lime or ordinary clay in brickworks, air or steam drying, etc. 

8. Details or specification of each type of maclnne to be employed should 
be given, if these are not left to the maker. The choice of the size of the 
machine to be used should be left to manufacturer. 

9. From transmission or by electric motor (group or individual). 

1 1. Caused by transport, etc. 

12. Name, size, chemical analysis, calorific value in B.Th.U. per lb., or 
cub. ft. 

13. Electricity. State system, voltage, and frequency — 

Steam. Source, quantity in lb. per hour, pressure m lb. per sq. in. abs., 
and temperature in ° F. 

Gas. Name, quantity in lb. per hour, pressure in inches w.g. 

Air. Quantity m lb. per hour, pressure in lb. per sq. in. g. 

Where atmospheric air is to be used, state temperature in ° F., and humidity 
as a percentage. If these vary much, enclose yearly charts for both. 

Water. Source, chemical analysis, hardness factor, condition, quantity in 
gallons per hour and temperature in ® F. If temperature varies greatly over 
the year, give a yearly chart. 

14. If so, send fully dimensioned plans and elevations of existing building. 
This should be so detailed that it is possible to calculate the strength of all 
floors, ceilings, walls, columns, etc, 

15. If so, enclose data sheet with answers to relevant questions. 

16. This includes any regulations governing noise, vibration, smoke, dust, 
etc., height or design of buildings which may be used, ancient lights, etc. 
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17. Is the estimate to include proposals for packing 

and dispatching the finished material ? 

18. Are extensions to be provided for ? 

19. State full extent of the material to be covered by 

the tender. 

20. Enclose scale plan of the proposed site. 


17. If so, sfcato form in which it is preferred maiorial sliould be sent away. 

18. State to what extent the plant is to be finally extended. This can, 
perhaps, best be done by saying plant is eventually to be capable of turning 
out such and such a percentage (Kx. 160 or 200 per cent) of the output, given 
in answer to question 3. 

19. Is erection to be included V Give details asked for under general data 
sheet. Where is tender to start — 

(а) At boiler plant with all its accessories. 

(б) At prime mover with all its accessories. 

(c) At electric generator with all its accessories. 

(d) At transmission. 

(e) At and including electric motor with all its accessories. 

(/) At machine, 

(ff) Are belts, ropes, etc., cables, etc., to be included. 

The answer to this question cannot be too clearly or fully answered. 

20. This should show proposed or actual position of the building (and 
neighbouring buildings, when this is important), railway f‘onnoctions, sidings, 
etc., position of river, canal, all roads, water supply, etc*. 
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FAN 

1. State quantity of free air to be delivered in cubic 

feet per minute. Normal. • . . Maximum . 

2. State condition of the air to be handled. 

3. What air pressure is required at fan outlet in inches 

w.g. ? 

4. Is the quantity of gas delivered to be varied ? If 

so, how often, for how long, and between what 
limits ? 

5. State vacuum to be maintained at fan inlet, inches 

w.g. 

6. For what duty is the fan required ? 

7. If for a mine, state the equivalent orifice of the 

mine. 

8. How is the fan to be driven ? 

9. State nature of drive preferred. 

10. Enclose dimensioned sketch showing proposed 
layout. 


1. State }iow long maximum demand may last. If, as sometimes happens 
in the case of mine fans, the fan is only to he partially loaded for some months 
at commencement of use, this fact should he stated. (See also question 4.) 

2. State altitude of site and average percentage of humidity of air. If 
it is carrying solid matter, such as wood shavings, flour, sand, etc., give full 
particulars of the material carried. In the case of fans dealing with gases 
other than air, give following additional particulars, name, specific gravity at 
60. F. and 760 mm., whether it has any corrosive action on steel, etc., tem- 
perature of gas at fan inlet in ® F- 

5. This is important when the fan is to be used as an exhauster. If the 
air extracted is not delivered into free atmosphere, question 3 must also he 
answered. 

6. Mine ventilation, heating and ventilating installation, gas or oil burning 
installations, conveyance of sawdust, shavings, flour, etc. 

8. From transmission, state speed. If by steam-engine, gas or oil engine, 
steam turbine or electric motor, enclose completed data sheet. 

9. Ilirect-coupled, belt, rope or chain. 

10. This should show position of fan, engine, etc., and apparatus to be 
fed, with all connecting pipes and their dimensions. 
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FAN, MECHANICAL DRAUGHT 

1. State type and size of boilers and number simul- 

taneously in operation. 

2 . Give fire grate area and heating surface for each 

boiler in square feet. 

3. State type and make of mechanical stoker used. 

4. State fuel consumption required in lb. per hour. 

Average Maximum 

5. What is the v’^eight of water to bo evaporated from 

and at 212° F. in lb. per hour ? Average 
Maximum. 

6. Give full particulai’s of the fuel to be employed. 

7. What type of fan is prefeired ? 

8. What form of drive is to be pi'ovided. 

9. Give paiticulars of flues and cliimneys into which 

fan will drive the gases. 

10. State fuel consumption at present in lb. ])er 

hour. Average. Maximum 

11. State percentage of CUg in flue gases at the base 

of the chimney wlien burning the avcu’age and 
maximum quantities of fuel resyiectively given 
under question 10. 1 . 2 . 


7—iii. DatH sheet for “ fan. ” may also be aiBod in plaee of tlio above if the 
necessary part.icularB are Jcnowti, bxit quostions 7 and 13 above should also be 
given. 

4—5. This may bo given for each boiler (assuming all are o([ually loaded) 
or the total from all the boilers, but the answer should clearly indicate 
which. 

(5. This shoxild include kind of fuel (coal, coke, etc), c-lass of fuel (nuts, ]ioavS, 
breeze), calorific value of fuel, an<l chemical analysis. 

7. Forced or induced draught fans or “ Pratt System,” Jn the last 
case the answers to (4) and (5) should be per boiler. Jn the case of the 
“ Pratt System,” state whether ‘‘ in circuit ” or out of circuit ” pattern is 
desii*ed. 

8. Transmission (state speed), steam-engine, electric motoi% etc. Give 
particulars asked under separate data sheets. 

9. This should include length, breadth, and height of flues, internal diameter 
of chimney at bottom and top, and height of chimney. All dimensions in 
feet. 
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12. State draught in. inches M^g. at the base of the 

chimney when burning the average and maxi- 
mum quantities of fuel respectively given under 
question 10. 1 2 

13. In the case of induced draught fans, give the 

temperature of the flue gases at the point where 
the fan will be installed, in ° F. 

14. Is an economizer used ? If so, give particulars. 

15. Give a detailed dimensioned sketch showing pro- 

posed site of fan. 


15. This should show layout of boilers, super-heaters, economizers, flues, 
and chimneys, the proposed site of the fan should be indicated as well as the 
layout, and dimensions of the air ducts to the boilers. 
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FILTER, AIR 

1. State the volume of air to be filtered in cu. ft. 

per min, 

2. State altitude at which the filter will be erected. 

3. State temperature and humidity of air to be 

filtered. Average . . Maximum .. 

4. Is the air to be cooled as well as filtered ? State 

minimum temperature required. 

5. Is the air to be heated as weU as filtered ? State 

maximum temperature required. 

6. For what purpose is the cleansed air to be used ? 

7. What type of filter is preferred ? 

8. What form of filter is desired ? 

9. What initial pressure drop through the filter is 

allowable, in inches w.g. ? 

10. In the dry air filter should the timber be impreg- 

nated to resist fire ? 

11. In the wet air filter, is a suitable water supply 

available ? 

12. Is a fan to be supplied for driving air through the 

system ? 


3. If the air contains objectionable chemical fumes or chemical dust liable 
to injuriously affect the filter, this should be stated. Whenever possible, 
annual charts of temperature and humidity should be sent. 

6. For the ventilation of hospitals, schools, or other buildings, etc., in this 
case give full particulars of tlie processes carried on in the rooms and the 
average amount of heat given off in B.Th.XJ. per hour ; or for cooling genera- 
tors, motors, etc., or for cleaning air to compressors. 

7. Wet, dry, visco, etc. 

8. Is the filter to be completely enclosed in a wooden casing, or semi-enclosed 
(only the pur© air chamber being totally enclosed), or open type for building 
in a brick or concrete housing ? 

9. For cooling generators and motors this is usually ca. 0*05 in. w.g. For 
air compressors it may bo higher. 

11. If so, state source, pressure of supply and maximxim temperature. 
If not under pressure, is power available for driving the circulating pump. 
If belt drive from existing transmission give speed, diameter of pulley and 
position of shafting relative to proposed position of filter. If electric drive 
is to be employed, state system, voltage, and frequency of the supply 
available. 

12. Give same particulars as for drive in question 11- 
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13. Give a dimensioiied sketch showing space available 
for filter. 


13. Tlie position of the macliinery for wliich. the air is required should also 
be shown, together with the position of the air ducts leading to and from it. 
In the case of the ventilation of buildings, plan and elevations should be sub- 
mitted, showing proposed run and size of ducts to be used. 
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FILTER, LIQUID 

1. State the quantity of liquid to be filtered in gal. 

per hour. Average . Maximum 

2. State nature of liquid to be filtered. 

3. Is the filter to operate continually ? 

4. State number of hours that maximum demand 

will last. 

5. Give source of supply of the liquid. 

6. For what purpose is the filtered liquid required ? 

7. Wliat is the head on the raw liquid at the filter 

inlet in feet ? 

8. Is the filtered liquid to be delivered to a tank or 

into mains ? 

9. If to a tank, give the size in gallons, and the height 

of the bottom of the tank above ground level 
in feet. 

10. If into mains, state pressure in mains in lb. per 

sq. in. abs., or inches w.g. 

11. Enclose chemical analysis of liquid to be filtered. 

12. Give dimensioned sketch showing proposed layout. 


See li.S.S., No. 18i». 

2. Water, spirits, etc*. 

5. Kiver, lake, canal, etc;. 

6. .Drinking, potable, vvasfiing, c*.ooUng machinery, boiler food, otc. 

7. If the water is delivered to the filter nndor gravity, give the height of 
tho water level at the point of supply above the ground level at the proposed 
site of the filter in feet, and the diameter and length of tho piping bringing tho 
water down to the filtor, both in feet. If the water is dehvorecl to tho filter 
from a pump, the size, type, spood, and head against which it is designed to 
work should be given, togetlier with particulars of tho piping between }3ump 
and filter. 

12. This Kshould show loroposod arrangement and sizes of piping. 
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FILTER, OIL 

1. State the quantity of oil to be filtered in gal. per 

hour. 

2. Give particulars of the oil to be filtered. 

3. What is the temperature of the oil at filter inlet 

in ° F. ? 

4. With what type of machine is the oil used ? 

5. If used in connection with machine tools, give the 

nature of the material being worked. 

6. Is water liable to get into the oil ? 

7. How is oil delivered to filter ? 


2. N'ame of oil, specific gravity, and viscosity at 60® F. 

4. Open or enclosed. In the case of open type machines, is there much 
dust present in the surrounding atmosphere ? 

5. Brass, bronze, aluminium, cast iron, steel, etc. 

6. From the oil cooling system, etc. 

7. If oil is to be pumped to filter, and pump is to be included, state system, 
voltage, and frequency of electric supply available, and enclose dimensioned 
sketch showing proposed position of filter and all points from which oil is 
to be collected. Full data to enable friction head to be calculated should be 
given. 


S-~C5458) 
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FORGE, DROP 

1. State weight of tup required in cwt. 

2. Give dimensions of piece to he forged, in inches. 

Maximum Average - Minimum 

3. Give weight of piece to be forged, in pounds. 

Maximum- Average Minimum. 

4. Give particulars of the material to be forged. 

5. What class of article will be handled ? 

6. State maximum output required for forge in 

lb. per hour. 

7. State type of forge desired. 

8. How is forge to be driven ? 

9. Give particulars of air supply available. 

10. Give particulars of steam supply available. 


This sheet can also be used for power-driven hammers, in which case 
cjuestion 9 or 10 must be answered. 

1. JBxclusive of the weight of the die. The weight of tup should bo given if 
known, but will be controlled by the output required as detailed below. 

2 . This should state maximum, length, breadth, and thickness which may 
occur. They need not occur together, but are asked for to check whether 
they affect any of the forge dimensions. 

4. State composition of steel. 

5. Motor-car axles, scissor blades, knives, etc. 

7. Drop forge, air hammer, steam-hammer. State whether overhanging 
with or without slides or arch form is desired. 

8. From transmission, state speed ; electrically, state system, voltage, and 
frequency. 

9. Quantity in cub. ft. per minute, pressure in lb. per sq. in. g. 

10. Quantity in lb, per hour, pressure in lb. per sq. in. abs., and temperature 
in ° F. 
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FOUNDATIONS 

1. Enclose dimensioned drawing of the apparatus for 

which the foundation is required. 

2. State of what material foundations are to be made. 

3. State total weight of the apparatus. 

4. State weight on each support if it is not equally 

distributed over the whole base. 

5. At what speed does the machine run ? 

6. Does the work in the machine give rise to heavy 

shocks ? 

7. State nature of drive employed. 

8. Must special precautions be taken to avoid the 

transmission of vibration ? 

9. Enclose dimensioned sketch showing position and 

size of foundation bolts to be used. 

10. Give full particulars of the soil on which the founda- 

tion is to rest. 

11. Enclose dimensioned sketch showing position of 

all machinery, columns, foundations, etc., in 
the neighbourhood of the proposed foundation. 


1* If pipework, etc., must come through foundations, their size and position 
must be indicated on the drawing. Any openings which have to be left for 
air ducts, cable-ways, other apparatus placed below main apparatus, etc., 
should be shown. 

2, Brick, stone, concrete, ferro- concrete. 

6. Such as occur in rolling mills, etc. 

7. Belt, rope, chain, gear, etc., and indicate on which side of the apparatus 
the pull will come. 

10. !t^ame, rock, gravel, sand, loam ; give thickness in feet of each layer ; 
has the ground at any time been made up ? State depth of ground water- 
level measured from ground-level. Whenever possible, enclose a sectional 
sketch of the land on which the foundation will be built. In the case of all 
important machinery this should go down at least 20 ft,, or till a suitable layer 
is reached. 

1 1. The size of all existing foundations near to the proposed site should also 
be given. 
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FURNACE, CALCINING 

1. State maximum quantity of ore the furnace is to 

treat per day. 

2. Give full particulars of the ore to be treated. 

3. State what impurities are to be removed from the 

ore. 

4. How is furnace to be fired ? 

5. Give particulars of the fuel to be used. 

6. Give particulars of any compressed air supply 

available. 

7. Is automatic feed and delivery of the material 
desired ? 

. Ai*e the by-pi”oducts to be recovered ? 

. Is it desired to be able to regulate the temperature ? 
10. Enclose fully-dimensioned sketch of layout. 


This data sheet can also bo used for lime fui'nacos. 

1. State immbor of working:? hours per day. 

2. Name, size, chemical analysis. Whenever possible, submit a sample. 

3. Carbon, dioxide, sulphur, arsenic. 

4. Coal, coke, powdered fuel, gas, or oil. 

5. Size as fired, calorific value in B.Th.TJ. per lb. or cub. ft. 

6. Quantity in lb, per Jiour, pressure in inches w.g. 

8. As for instance, the recovery of CO.j; from chalk burning in sugar factories. 
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FURNACE, CUPOLA 

1. State maximum output of molten metal required, 

in tons per hour. 

2. State maximum weekly output of castings required, 

in tons. 

3. Grive full particulars of the material charged into 

the furnace. 

4. State maximum weight of individual casting to 

be made, in pounds. 

5. What class of casting is to be turned out ? 

6. Is the furnace to be fitted with a drop bottom and 

a receiver ? 

7. Is the furnace to be fitted with a charging plat- 

form ? Give particulars. 

8. Is the furnace to be loaded by hand or mechanic- 

ally ? 

9. Is a spark: arrester to be supplied ? 

10. Is a suitable supply of air available ? Give par- 

ticulars. 

11. Is a blower to be included ? 

12. State any accessories required. 


2. State also xiiamber of working honrs per week and number of hours in 
which metal will be cast. 

3. State quality of material and. percentage of each material used. (Such 
as haematite, steel scrap, cast-iron scrap, etc.) 

4. For what purpose are the castings to b© used ? 

7. Is it to be supported from foundry wall or independent ? State what 
weight it will have to carry, state any special requirements as to its size. 

11. If so, give particulars as to how it should b© driven ; if from existing 
transmission shaft, state speed in r.p.m, ; if by an electric motor, state system, 
voltage, and frequency. 

12. Chimney hoist, piping, etc. 
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FURNACE, ELECTRIC, HARDENING 

1. Give parbiculars of the material to be dealt with. 

2. Give dimensions of the largest piece, in inches. 

3. What is the daily output desired ? Weight in 

pounds Quantity in number of pieces 

4. State number of working hours in which this output 

is required. 

5. What is the maximum temperature required in 

° F. ? 

6. What is system, voltage, and frequency of available 

supply ? 

7. If only A.C. is available, can the furnace be con- 

nected across one phase ? 

8. In case of small supply station, state total output 

of generatoi’s in kW. 


Can also be used for aiuioaling, tempering. 

1. This should state class of steel to be hardened. 

2. If the dimensions of the largest piece to bo liandlod differ materially 
from that of the average sized object, give the dimensions of the latter as 
well. 

3. In the case of wire, state total length to be dealt with per hour in feet. 

6. It is improbable that a furnace may be connected across one phase of a 

three-phase supply and, consequently, in this case, a special generator will 
have to be included in tender. 

8. State whether supply is private or public, fi*om generators or trans- 
formers. Also give some particulars of the other apparatus on the same 
circuit as the furnace, so that some idea may be formed as to whether it 
will be influenced by the action of the furnace. 
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FURNACE, HEAT TREATMENT 

1. State size of furnace required. 

2. Grive particulars of the articles to be treated. 

3. State the maximum number of the above articles 

to be treated at one heat. 

4. Grive particulars of the material of which the 

articles are composed. 

5. State maximum temperature required in ° F. 

6. How is the furnace to be fibred ? 

7. Gi^ive particulars of the fuel to be used. 

8. Is compressed air available for spraying the fuel ? 

Grive particulars. 

9. What t37p.e of furnace is preferred ? 

10. Is furnace to be complete with oil tank ? 

11. Is furnace to have an air heater ? 

12. With what metal are the articles to be coated ? 


For hardening, annealing, tempering, coating. 

2. This should include dimensions and weight in lb. per piece. 

3. If various articles are to be treated, the answer to this question should 
give the maximum weight which the furnace will ever be likely to handle. 
Also state maximum number of articles to be treated in an hour. In the ease 
of wire, state number of yards to be dealt with per hour. 

2—3. Will give the size of the furnace. Question 1 need not then be 
answered unless a particular size, similar to others in use, is required. 

4. Steel, etc., and quality of steel. 

6. Pulverized fuel, coal, oil, or gas. 

7. Class and calorific value in B.Th.XJ. per lb. 

8. Pressure lb. per sq. in. abs., or inches w.g., and quantity in cub. ft. free 
air per minute, imless supply is abundant. 

9. Single or twin chamber, regenerative, etc. 

12. Only applies to coating furnaces, zinc, lead, tin, etc. 
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FURNACE, MELTING 

1. State maximum output of molten metal required in 

lb. per hour. 

2. State maximum weekly output of castings required 

in tons. 

3. Give full particulars of the material to be melted. 

4. State maximum weight of individual casting to be 

made in pounds. 

5. What class of casting is to be made ? 

6. State how furnace is to be fired. 

7. Give particulars of the fuel to be used. 

8. How is fan to be driven ? 

9. State any accessories required. 


2. State also mimber of working hours per week and number of hours that 
metal will be cast. 

3. Name, white metal, gun-metal, bronze, brass, copper, aluminium, etc., 
also state its composition. 

4. If this occurs only very occasionally, state average weight of a run of 
castings. 

6. Coal, gas, or oil, 

7. State class, size, and calorific* value in 13.Tli.XJ. per lb. or cub. ft. 

8. From transmission, state speed ; or from electric motor, state system, 
voltage, and frequency. 
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FURNACE, REFINING STEEL, ELECTRIC 

1. Wliat type of furnace is desired ? 

2. What form of furnace is preferred ? 

3. State the furnace capacity required in tons. 

4. Give the output required from the furnace in tons 

per month. 

5. Give full particulars of the steel to be refined, 

including a chemical analysis. 

6. For what purpose is the steel required ? 

7. Will the steel be put into the furnace cold or 

melted ? 

8. Is the furnace to be fixed, rotating, or tippable ? 

9. How are the electrodes to be regulated ? 

10. Give particulars of water supply available for 

cooling the electrodes. 

11. State the system, voltage, and frequency of the 

electrical supply. 

12. Enclose dimensioned sketch showing proposed 

position of furnace and point of supply. 


1. Induction, arc, or resistance. 

2. Kjellin, ]Rocliling-R.odenb.ausen ; Stassano, Heroult, Girod, Keller, 
N" atliersius . 

3. That is, weight in tons of the charge to be melted. 

4. State the number of working hours per month, and longest continuous 
period of use of the furnace in hours. 

5. This should include an analysis of the steel used, as well as of the finished 
product. 

10- Quantity in gallons per hour and CLuality, i.e. soft or hard, etc. 

11. If the supply is private, give full particulars of the supply station, 
number of generators, size of each in kW., overload capacity of each, prime 
mover, average daily load curve. The pnoe per kWh. of the electricity may 
also be given to enable economy of furnace to be checked. 

12. Carefully -dimensioned plans and elevations of the room to take the 
furnace are very important, as mistakes in estimating the lengths of leads 
required may make considerable variations in the price. 
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FURNACE, REHEATING 

1. Give dimensions of material to be reheated. 

2. State shape of material to be handled. 

3. State number of billets to be reheated per hour. 

4. Is material hot when placed in the furnace ? State 

temperature in ° F. 

5. Give weight of billet to be handled, in pounds. 

Maximum Average 

6. State maximum temperature required in ° F. 

7. What type of furnace is required ? 

8. State how it is to be fired. 

9. Is a suitable supply of air for gas firing available ? 

Give particulars. 

10. Give particulars of the fuel to be used. 

11. State how furnace is to be charged. 

12. Are water-cooled rails to be supplied ? If so, give 

particulars of water supply available. 

13. State how reheated material will be handled. 

14. In the case of a soaking pit, is the lid to be lifted 

clear or pushed to one side ? 

15. Enclose dimensioned drawing showing proposed 

layout. 


1. Maxiiaum dimonsioxis sliould be given, if tiieso are exceptional, give 
dimensions of average run as well. 

2. Rectangular or cylindrical. 

7. Horizontal, vertical soaking pit, horizontal continuous feed, regenera- 
tive (all types can be made so). 

8. Coal, coke, coal dust, gas, combined coal and gas. 

9. Pressure in inches w.g., quantity in lb. per hour, and temperature in ® F, 
if air is heated by waste gases. 

10. Hame, size, etc., calorific value in B.Th.U. per lb. or cub. ft. tn the 
case of gas firing it is assumed that there is a suitable gas supply. If not, 
state whether gas producer is to be offered. 

1 1 . By hand or by furnace charger, if latter enclose completed data sheet 
for ingot pusher. 

12. Pressure in lb. per sq. in., and quantity in lb. per hour. 

13. End removal or by side doors. 
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GAUGE 

1. State what is to be measured by the gauge. 

2. State the working values between which the gauge 

will be required to record. Maximum 

Average 

3. What is the minimum value of which it is important 

to have a record ? 

4. WTiat size of gauge is required ? 

6. What form of gauge is desired ? 

6. If recording gauge is required, state speed of chart 

preferred. 

7. With what liquid is the gauge to be used ? 

8. Is an electric alarm attachment required ? 

9. Are special precautions to be taken against vibra- 

tion ? 

10. State temperature of the liquid to be gauged. 


1. Pressure, vacuum, drauglit, altitude, density, humidity. 

2. The values should b© given in lb, per sq. in. gauge for pressure, inches 
of mercury for vacuum, inches w.g. for draught, feet for altitude, in 32nds for 
density, in per cent for humidity. 

4. 6 in., 8 in., or 12 in. dial. 

5. Indicating or recording, switchboard or wall mounting, mounting direct 
on boiler, etc. 

6. 1, 12, or 24 hour or 7 day chart. 

7. Air, flu© gas, steam, ammonia, etc. This question is very important, as 
if the gas has a corrosive action on the metal parts, special precautions will 
have to be taken to protect them. 

9. Such as occur in motor-cars, lorries, aeroplanes. 

10. Only necessary if the liquid comes into contact with gauge, or the 
temperature is very high or very low. 
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GEAR, HAULAGE 

1. State the quantity of material to bo handled in 

tons per hour. Avei'agc Maximum. . . . 

2. What material is to be Iiauled ? 

3. If the load is made up in trains, what is the net 

load in tons per train ? Avoi-ago. 

Maximum 

4. State net weight of material pei* tub in tons. 

5. State weight of empty tub in tons. 

6. If men are to be canied, state number of men per 

train, and how frequently they are to bo cariied. 

7. State lengtli in yards and gradient in per eent 

of the road. 

8. Give profile map showing distribution of the 

gradient along the road. 

9. Is the road single or double ? 

10. What type of liaulage gear is preferred ? 

11. State speed of rope desired in feet per minute. 

12. What drive is available for the gear ? 

13. Give detailed dimensioned sketch showing proposed 

layout of the haulage gear. 


1. State liow long the maximum demand is likely to last. 

2. Coal, iron ore, zinc ore, clay, etc. ; also give weight of material in 
lb, -cub. ft- 

7. It will be assumed the tubs are to bo hauled the full length of the road, 
unless otherwise stated. 

8. This should show position of all curves tind radius of thcun, Ic^ngtli of eiu‘l» 
gradient, amount of each gradient expressed in por t‘ont, and position on the 
road. If such a sketch is not available, tlie position of the maxim utn graeJiont 
with reference to the haulage gear should bo stated, i.o. counnoTK‘oment of 

maximum gradient of per cent is yd. from gear. Tlio skot<*h stiould 

also indicate which way along the roatl the load will bo di*awn. ^ 

10. Main and tail, endless or single rope. 

12. Steam, eleotx’ic, air, etes. Give data asked for untler data shoots for 
steam-engine, electric motor, etc. ; if by air pressure, state average and maxi- 
mum pressure in lb. por sq. in. abs. at the haulage gear engine. If the 
mechanical part of the haulage gear is already available and only the drive 
for it is to be offered, the following additional particulars should be given. 
The diameter in feet and size of grooves in inches of the rope pulley if used, 
or type (worm, spur, etc.), and ratio of gearing employed. 

13. State whether above or below ground. 
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GENERATOR, ELECTRIC 

1. State maximum continuous output required from 

generator in kW. 

2. What system of supply is desired ? 

3. Give type of generator desired. 

4. What is the frequency of supply ? 

5. What voltage is required at the generator terminals ? 

6. State voltage regulation required. 

7. State power factor expected at full load. 

8. Give full particulars as to the nature of the load 

on the generator. 

9. State speed at which generator is to he driven in 

revs, per min. 

10. Is current for excitation available ? 

11. If available, state voltage and amount available 

in kW. 


See B.S.S., Nos. 16S, 160, 225, 226. 

1. In the case of variable voltage machines, state whether this output is 
to be maintained over whole range. If not, give particulars as to the output 
required at the various voltages. 

2. Continuous current, two- or three -wire (for three -wire system see also 
under static balancer), single -phase, two -phase, three- or four- wire ; three- 
phase, three- or four -wire. 

3. Shunt, series, or compound ; m latter case state whether level or over- 
compounding is required, and degree of compounding required. If shunt 
and series windings are to be used separately, state voltage required under 
each. Synchronous or induction generator. 

5. formal full-load voltage should be stated. 

6. If not specified, maker will assume his standard. 

8. In specifying the nature of the load, it should be stated whether the 
load is traction, predominatingly motor or lighting, electric furnace, etc. ; 
in the case of a mixed motor and lighting load the approximate percentage 
of motor to total load should be given. When this percentage is large, it 
should be stated whether the average size of the motor is large or small, and 
for A.C. circuits whether all the motors are induction. If there are synchron- 
ous motors on the line, are any of them used for P.F. correction and, if not, 
could any be so used ? The nature of the load will more or less fix the P.F. 
unless a synchronous condenser is used. 

10—11. It is only necessary to specify this in the case of A.C. generators, or 
in some special D.C. machines where separate excitation is necessary. When 
no excitation is available, is an exciter to be offered and, if so, is it to be direct- 
coupled to the generator or separate therefrom ? In the latter case, how is 
the exciter to be driven ? Give separate answers for the exciter to questions 
9, 12, and 13, 
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12. How will the generator be driven ? 

13. In which form is the generator to be delivered ? 

14. Is special insulation necessary ? 

15. Is the generator to work in parallel with others ? 

16. If for parallel operation, state the fly-wheel effect 

provided in the prime mover in ft.“ tons. 

17. State temperature rise which is not to be exceeded. 

18. State overload capacity required. 

19. Is the neutral point to be available ? 


12. State prime mover to bo used. In tlio case ot* water tiirbiiio drive 
with liorisfiontal sliaft, is there any end-thrust from the tui-bino to bo taken 
up V State also whether generator is to be direet-<*oaple<l to the prime 
mover, or to be driven through belt, rope, chain, or geai*. 

13. For ordinary drives it should bo stated whothor the inacliino is re<iuired 
with- — 

(а) Standard pulley. 

(б) Free shaft end. 

(c) One bearing, short shaft and half coupling. 

(d) No bearings or shaft. 

(e) Pedestal bearings. 

(/) Vertical shaft. 

The form used will mainly deijend on the prime mover and method of dri\^t‘ 
chosen, but is also affected by the size of tlio unit. Whore the generator is 
to bo delivered in form (d) and is intended for erection direct on prime mover 
shaft, state whether rotor is to be in two Jialves or not. If pedestal bearings 
are r-equired and the design of the machine allows of this, it should bo stated 
whether the pedestal boai^ings are to be on separate solo -plates, or two on a 
common bedplate with the generator, or three (that is, including an outboard 
bearing where a large pulley is required) on a common bedplate. In water 
turbine drives, where the shaft is vertical, it should bo stated how many 
bearings are required and whether they have to c.arry the whole weight of 
the generator rotor and a pax*t of the turbine rotor weight, or whether the 
turbine bearings will carry a part of the generator rotor weight. If the 
generator bearings have to carry additional %veight the amount should be 
stated. 

If the generator is totally enclosed, as is always the case in turbo -generators 
and frequently the case in chemical works, the amount of cooling air iu 
cub. ft. per minute to maintain the machine temperature at the figure given 
in answer to question 17 should bo naked for fi'om the maker, in order t.hai a 
suitable air filter may bo chosen. 

14. To resist moisture, chemical fumes, or <lust. 

15. Where the generator has to work in parallel with others, the output, 
prime mover, voltage regulation, and cyolie irregularity of each of the other 
generators should be given. Do all of these seta work in parallel with one 
another ? 

16. The maximum fly-wheel effect (WB-) which (san be provided iu the 
prime mover should be given. 

17-18, If no figures are given, it will be assumed that standard practice will 
be acceptable. 
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20. In tlie case of a turbine drive, state maximum 

overspeed tbe generator wiU be expected, to 
witbstand. 

21. State what accessories are to be included. 


21. Shunt regulators, standard pulley, foundation bolts, slide rails, etc. 
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HEATER, AIR 

. (State quantity of air to be heated in cu. ft. per min. 
. Wliat is the final air temperature required in ° F. ? 

. For what purpose is hot air to be utilized ? 

. What system of heater is to be employed ? 

. Give particulars of any steam supply available. 

. Give particulars of any exhaust gases available. 

. Give particulars of electricity supply available. 

. Enclose dimensioned sketch showing proposed lay- 
out. 


See also data shoot for heating installation and vontila,ting installation. 

1. Or other gas. If this cannot bo clone, give full particulars of the appara- 
tus with which tho hot air is to be used, quantity of material to bo dried, etc. 

2. It will generally bo assumed that inlet air tonifies raturo will be fiO’’’ F. 
Should tomperature be much below this, state exact inlet teiriporaturo. 

3. Heating buildings, drying material, air supply to boilers, ot<‘. 

4. Steam, exhaust gas, or electric. 

5. Live or exhaust (in tho ease of exhaust steam, state frt^ni what souive it 
is obtained), quantity available in lb. per hour, steam pressure in lb. per 
sq. in. abs., and temperature iii ° F. 

(5. Source, quantity in lb. per hour, teinporature in " F. 

7. System, voltage, and froquoncy. 

8, Should show tlic? space available for tho apparatus, point of supply of 
steam, exhaust gas or electi'icity, etc. 
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HEATER, FEED WATER 

1. State quantity of water to be beated in gal. per 

min. 

2 . What is the inlet temperature of the water to 

the heater in ° F. ? Average Maximum 

Minimum 

3. What is the water pressure at the heater inlet in 

lb. per sq. in. abs. ? 

4. What is the boiler pressure in lb. per sq. in. 

abs. ? 

6. Give particulars of the quality of and source from 
which the feed water is obtained. 

6. State the temperatiue of the feed water at present 

entering the boiler in ° F. 

7. How is the water at present fed to the boilers ? 

8. What quantity of exhaust steam is available in 

lb. per hour ? 

9. What machines supply this exhaust steam ? 

10. Is the whole of the above quantity of exhaust 

steam available for feed heating ? If nob, state 
quantity in lb. per hour that is available for 
this purpose. 

11. Is hot water required for other purposes than boiler 

feed from this heater ? 


5* Has the water been treated ? If so, give particulars. If not, state 
source of supply and give hardness factor or chemical analysis. 

6. If an economizer is used it will be assumed that the feed water heater 
delivers into the economizer. It should, therefore, be mentioned whether an 
economizer is to be used or not. 

7. By pump or injector. In case of pump, state size, type, pressure of 
delivery and speed. 

8. If it is not possible to give the quantity of exhaust steam available, 
full particulars of the machines supplying this steam should be given. This 
shordd include, number, size, type, cylinder dimensions, cut-o:ff, speed and 
boiler pressure in lb. per sq. in. abs., etc. 

10. When exhaust steam is reqxiired for heating or dr 3 rLng purposes, the 
amoxmt required should be stated so that the net amount available for feed 
heating can be found. 

11. This is not usual, but may arise. In this case the quantity of hot water 
required should be stated in gallons per hour. 

9 — (5458) 
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12. What type of feed water heater is desired ? 

13. Give dimensioned sketch showing space available 

for heater. 


12. {State whether for separate erection or fixing in boiler shell ; whether 
steam is to pass inside or outside heater tubes, etc. If the heater is to be 
lixed inside tho boiler shell the answers to questions 1—6 should only refer to 
each single boiler to which the heater is to bo fitted, and in addition the 
following information given — 

(a) Typo and size of boiler. 

(b) Size and shape of manhole. 

(c) Clearance in inches between top water-level and boiler shell. 

(d) Size and position of chock feed valves. 

(e) Sketch showing position of various boiler mountings, sectional eleva- 
tions of boiler shell are desirable, 

13. Tliis should also show present layout of piping, with sizes. 
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HEATER, WATER 

1. State quantity of water to be heated in gal. per hour. 

2. What is the water temperature at inlet to heater 

in ° E. ? 

3. What is the final water temperature required in ° F. ? 

4. Hoes the water flow through the heater continu- 

ously ? 

6. Give dimensions of the tank in which ejector will be 
immersed. 

6. Is exhaust or live steam to be utilized ? 

7. Give particulars of steam supply. 

8. Give dimensioned sketch showing space available 

for heater. 


7, State quantity available in ib. per hoxir, pressure in lb. per sq. in. abs., 
and temperature in ® P*. In the case of exhaust steam, state from what 
apparatus it is obtained ; if it is oily, will this be objectionable in the case of 
an ejector heater ? 
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HOIST, BLAST FURNACE, ELECTRICALLY 

DRIVEN 

1. State type of hoist required. 

2. State form of hoist desired. 

3. In the case of an inclined hoist, how many loading 

stages are there at ground level ? 

4. If a counterweight is used with a single-drum hoist, 

what is its weight in tons ? 

5. In the case of a double-drum hoist, is it ever neces- 

sary, as an emergency measure, to work on one 
drum only ? 

6. State net load in tons when hoisting ore alone 

and coke alone respectively. Ore 

Coke 

7. State net load in tons when hoisting a mixture of 

ore and coke. 

8. Are other loads besides these likely to be carried ? 

If so, give particulars. 

9. What is the total weight, in tons, of ore and 

coke respectively to be hoisted per hour ? 

Ore Coke. 

10. In what order will the loads be hoisted ? 

11. What is the total weight, in tons, of the dead load 

to be hoisted ? 


Whenever possible, the makers of the mechanical part should supply load 
and speed diagrams, as tlxis will facilitate the calculations. Separate diagrams 
should be given for ore, coke, empty wagons, etc., and the data for which they 
are calculated, i.e. net weight of load, speed, number of journeys per hour, 
etc., noted on thorn. In calculating the power required during acceleration 
and retardation the whole of the mechanical parts should bo included, with 
the exception of the motor armatures, which may bo assumed to run at the 
mean speed obtained from question 36. The load diagrams should be plotted 
with time in seconds as abscissa and h.p. as ordinates ; and the speed dia- 
grams with length of travel in feet as abscissa and speed in feet per second as 
ordinates* 

1. Vertical or inclined. 

2, Single or double drums. 

10. That is, will a load of ore follow a load of coke alternatively, or will 
two or more loads of coke be run per one load of ore t 

11, Includes weight of all mechanical parts to be hoisted exclusive of load. 
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12. State weight of an empty wagon in tons. 

13. State weight of an empty cage in tons. 

14. How many W’agons per cage are carried ? 

15. How many loads of ore and coke respectively will 

be hoisted per charge ? 

16. What is the length of a charge in minutes ? 

17. How many charges will be made per day of 24 

hours ? 

18. Give vertical height of lift in feet. 

19. For inclined hoists, give length of inclined plane 

in feet. 

20. State hoisting speed required in feet per minute. 

21. How many seconds pause is allowed between each 

journey ? 

22. Will the wagons be automatically tipped ? If not, 

give particulars of proposed arrangement. 

23. Give the dimensions of the drums, gears and pul- 

leys in feet, and their fly-wheel effects in ft.'** lb. 

24. What is the efficiency of the driving gear ? 

26. What full-load motor speed, suitable for the 
mechanical gear, when running at constant speed 
is allowable ? Minimum Maximum 

26. Is the load to be carried beyond the discharge 

stage ? 

27. If so, what safety arrangements are to be provided ? 

28. What is the length of run-out provided, in feet. 

29. What type of control is required ? 

30. What is the position of the driver relative to the 

hoist? His position should be shown on the 
sketch. 


18. The vertical lift must be given for both vertical and inclined hoists. 

19. Or state the angle the inclined plane makes to the horizontal. 

21. This should be given separately: (a) loading ; (6) lonloading. 

29. Ib the control to be hand-guided by a depth indicator, or is the hoist 
to be automatically accelerated and retarded ? 
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31. What pull in pounds, and stroke in inches is 

required for the manoeuvring brake ? 

32. Will the emergency brake be operated by a brake 

magnet ? If so, give particulars of magnet 
required. 

33. What reserve apparatus is to be provided ? 

34. State system, voltage, and frequency of available 

supply. 

35. In the case of an alternating-current supply, is 

continuous current available for the excitation 
of the motor generator ? 

36. Give particulars of the power supply available. 

37. Enclose dimensioned sketch showing proposed 

layout. 


32, See brake magnet data sheet. 

33. That is, what reserve apparatus, such as motors, controllers, and brake 
magnets are to be provided, so that in the event of a breakdown the hoist 
can be immediately switched over on to reserve and continue running without 
shutting down, 

36. This should include number of units in station, size of each unit, over- 
load capacity of oacli unit, how driven, specimen of average daily load curve. 
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IMPROVER, POWER FACTOR 

1. What type of power factor improver is desired ? 

2. Give full particulars of the motor with which it is 

to be used — 

(a) System, voltage, and frequency of supply. 

(b) Normal full-load output of motor in h.p. 

(c) Rotor current at full load. 

(d) Rotor voltage at standstill. 

(e) Normal full-load power factor. 

(/) No. of phases for which the rotor is wound. 
(g) Pull-load slip. 

(k) Maker’s name, and motor number. 

3. Is the motor fitted with brush lifting and short- 

circuiting device ? 

4. Is the speed of the motor to be varied ? 

5. To what extent is the power factor to be improved ? 

6. Through what range of load is this improvement 

desired ? 

7. What is the nature of the load on the motor ? 

8. Does the motor work as a generator at any time ? 

9. Is there any objection to the increased slip caused 

by the improver ? 

10. Is D.C. available for excitation purposes ? Give 
particulars. 


1. Static condenser, synchronous condenser, asynchronous motor with 
D.C. excitation (these three methods are used for general improvements of 
line power factor) ; three-phase commutator motor or vibrator, in rotor 
circuit of main motor (used for improvement of the power factor of an indi\d- 
dual motor). 

2. If the power factor of an existing motor is to be improved, it is important 
to be able to check whether the rotor can carry the larger currents required. 

4. Power factor improvement with motors for speed variation cannot be 
satisfactorily accomplished. 

5. Say, from normal full-load power factor of motor to 0*9, or whatever 
figure is required. 

6. Say, three-quarters -full load, etc. This is important, as some types of 
power factor improvers can only be used over a limited range of load. 

7. Steady, fluctuating, or impulsive, reversing, frequent starting and 
stopping. 

8. For purposes of breaking, etc. 
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11. Give particulars of th.e surroundings in Airliioh the 

improver will be erected. 

12. Is there any reduction in the price of electricity^ 

on account of improved power factor ? Give 
particulars of the tariff. 


1 1 . X)ainp, dusty, fumes, etc, 

12- Iflnables the question, “ Whether it is economical to use a powor- 
factor improver,” to be chocked. 
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INJECTOR, WATER 

1. What is the quantity of water to be delivered in 

gal. per hour ? 

2. What is the boiler pressure in lb. per sq. in. abs. ? 

Maximum Minimum 

3. Against what suction head, in feet, has the water 

to be lifted ? 

4. What is the temperature of the water in ° E. ? 

5. Is a supply of exhaust steam available for operating 

injector ? Give particulars. 

6. Enclose a dimensioned sketch showing proposed 

layout. 

7. State against what total head the water is to be 

delivered, in feet. 


This sheet may be used for water injector for supplying water to boilers, 
etc., where the head against which the water must be delivered is the boiler 
}iressure given under question 2 ; or it may be used for supplying water to a 
tank, etc., in which case question 7 must be answered in addition. In this 
case also give diameter and lengtlis of delivery pipe. This sheet may also 
be used to cover ejectors, for emptying sumps, tanks, etc. In this case, if a 
liquid other than water is to be handled, give full particulars, name acid, 
or alkaline, strength of solution and density. 

3. The length and diameter of the suction pipe should be given, together 

with the number of bends. The suction pipe should be as short as possible, as 
with hot water the inj ector will only lift very short distances. If feed water flows 
from an overhead tank, state vertical distance in feet between water-level 
in and centre of injector. If a supply is taken from town mains by the 

injector this should be stated, and the water pressure in the mains stated in 
lb. per sq. in. abs. j. 

4. For satisfactory operation of steam injectors, the temperature of the 

feed water should not exceed 120° F. ^ 

5. State source of exhaust steam, weight available for the injector in lb. 
per hour, and pressure in lb. per sq. in. abs., if live steam (particulars of which 
are given under (2) ) is not to be used. 

6. This should show proposed position of injector, feed tank, or hot-well 
point from which steam will b© taken, and lengths and heights of feed water 
pipes. 
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INSTALLATION, FIRE EXTINGUISHING 

1. Give a full description of tlie premises to be pro- 

tected. 

2. Give full particulars of the woi’k carried on on each 

floor. 

3. Give particulars of any water supply available. 

4. Tf this should not be satisfactory, state how pump 

should be dx'iven. 

5. vState any special regulations governing fire in above 

class of building. 

6. Enclose dimensioned plan and elevation of building. 


{See B.S.{3., ISTo. 138. 

1. This shotilcl state nature oT hiiikling, stone, brick, forro- cone rote, etc., 
natni'© of walls, tile, plaster, and lath, hollow concrete brick, woo<lcn, etc., 
nature of flooi’s, wood, tile, etc. If slup, steam or sailing, wooden or steel. 

2. This should state nature of work, cotton -spinning mill, wool-spinning 
mill, weaving shod, gai’age, paint works, petrol store, wood-working shop, 
etc. 

3. JHlead in foot, quantity in gallons per minuto. 

4. Krorn transmission, state speed, electric motor, otfj., enclose tlata sheet. 
6. This should show txroa of floor, height of coiling, ceiling construction 

(separate sectional drawing should bo given), position of all stairways, lift or 
hoist shafts, existing ventilating ducts, position of all water supplies, etc. 
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INSTALLATION, HEATING 

1. Give an accurate description of the work carried 

on in each room to be heated. 

2. State air temperature which has to be maintained 

in the rooms, ® F. 

3. State external air temperature in ° F. Maximum 

Minimum . . Average- . . .. 

4. What type of radiator is preferred ? 

5. WThat type of installation is preferred ? 

6. Is a separate heating installation to be provided 

for each building or floor ? 

7. Is a supply of hot water required in addition to 

heating ? 

S. Give amount of hot water required and for what 
purpose used. 

9. State during what hours heating is required. 

10. Is a steam supply already available ? If so, give 
particulars. 


See B.S.S., Nos. 40, 59, 78, 164. 

1, Cotton spinning, weaving, machine shop, offices, hotels, dwelling house, 
etc. 

3. Indicate also in a concise manner the nature of the climate, whether 
subject to long spells of cold weather, very windy and exposed, etc. 

4. This will, to some extent, be jSxed by work done in room ; for indus- 
trial purposes, state whether plain or ribbed ; for private purposes w’^hether 
open or concealed, and type of finish required. If there are any special 
wishes as to the position of the radiators, their proposed position should be 
indicated in plans. 

5. Low- or high-pressure hot water, steam. 

By means of radiators in the rooms to be heated, or by central heater 
supplying warm air to the rooms. Although not often used for the purpose of 
lieating buildings or shops, flue gases or the exhaust gases from gas engines 
are sometimes used in conjunction with central air heater. If either of these 
gases are to be used, state their source, indicate position of boiler or gas engine 
on plan, state gas temperature in ° F. at boiler end or exhaust flange, indicate 
on plan position of chimney suitable for taking the gases away. 

8. If this is not known, state number of baths in house and approximate 
number of times each is used per day, number of hot water taps, hot water 
demand in kitchen for washing, etc., hot water demand for cleaning purposes 
(floors, tables, etc.), hot water demand for laimdry. The position of all baths, 
taps, etc., should be shown on plans and elevations. 

10, State from what source obtained, boiler, bleeder turbine or engine, etc., 
live or exhaust, in. the latter case state whether oil separators are already in 
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11. If not, indicate on plan where boiler is to be placed, 

show any existing chimney which may be used, 
and indicate position of water supply and drains. 

12. Give particulars of water supply available. 

13. Is a ventilating system to be combined with the 

heating installation ? 

14-. Enclose fully-dimensioned plans and elevations of 
all buildings, rooms, etc., to be heated. 

15. Indicate on a separate plan the north direction. 

and show all surrounding buildings. 

16. State height of each of these buildings and whether 

heated or not. 

17. Give full description of all walls, floors, basement, 

roof, windows and doors. 


exhaust line or must be included in tender, quantity in lb. per hour, pressure 
in lb. per sq. in. abs., and temperature in ® F. State distance source of steam 
is away from the building in feet. 

11. The free area of the chimney in sq. ft. should bo stated as well as particu- 
lars of any other plant using the chimney. Indi(‘ato size of drain and give 
particulars of other plant using it. 

12- Source, hardness factor, quantity in lb. f)or hour, pro.ssuro in iri<*hcH w.g. 

13. If so, enclose separate completed data slieot. 

14. These should show position of all doors, windows, or other openings, 
chimneys, drains, incoming water supply, incoming steam supply and proposed 
position of boiler, radiators, or central heater, etc*. 

15- This should be to scale, but need not bo to the same scale as plans 
given to question 14. 

16. If the buildings are not heated throughout, iudioato which portions of 
them are heated. 

17. This should include for walls and doors— 

(a) Construction,, brick, hollow tile, ferro-concrote, otc, 

(h) Thickness. 

(c) Interior finish, bare, plaster, })aint. 

Basement — 

(а) Construction of door. 

(б) Thickness of door. 

(c) Can basement be doopenod 
to take boiler if necessary V 

(d) Depth of water-level. 

Boof — 

(а) Construction of ceiling. 

(б) Tbicknoss- 

(c) General roof design. 

(d) Any openings in roof. 


Windows 

(а) Size. 

(б) Single or double. 
(c) Typo. 

Doors — 

(а) Size. 

(б) Construction. 

(c) Single or double. 
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INSTALLATION, LIGHTING, ELECTRIC 

1. Enclose dimensioned drawings of the areas to be lit. 

2. What is the class of building in which the instal- 

lation will be erected ? 

3. Is the building already up ? 

4. Give following particulars of the ceiling — 

Height in feet. 

Colour. 

Type. 

Depth of girders in inches. 

Arrangement of ceiling windows, if any. 

5. Are there any obstructions between the ceiling and 

the working plane ? 

6. What is the colour of the walls ? 

7. Give particulars of the furniture or machinery in 

the area to be lit. 

8. What class of work is to be carried on in the area 

to be lit ? 

9. What type of lamp is preferred ? 

10. WTiat type of wiring is desired ? 

11. What system of illumination is preferred ? 

12. Is the wiring to be buried or on the surface ? 

13. What is the system, voltage, and frequency of the 

supply ? 

See B.S.S., Nos. 31, 33, 67, 73, 88, 97, 98, 161. 

If preferred, the position and size of lamps, plugs, switches, etc., required 
may be marked on the plans submitted, but it is preferable to allow estimator 
to settle these particulars. 

1. These should be for each floor, and should show the position of all 
windows, doors, pillars, columns, etc. 

2. New or old, brick, stone, concrete, tile, walls, etc. 

4. Type, i.e. whether of concrete, tile, lath, etc., when possible a sectional 
sketch of the ceiling should be given showing position of girders, windows, 
etc. ; it is assumed that the top end of the girders are flush with ceiling sur- 
face. Wherever possible, an elevation of the tmsses used should be given. 

6- Such as cranes, overhead transmission, etc. 

7. Is it near or far apart ? Is it high ? What is its colour, etc. ? 

8. This should be fully detailed for each room, attention being particularly 
drawn to presence of dust, fumes, smoke, moisture, explosive gases, etc. 

9. Vacuum tungsten, gas-fllled, arc, mercury vapour, etc. 
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14. With what company will the installation be insured? 

16. Is a good earth available ? If so, indicate its 
position on the plan. 

16. Is an emergency lighting system required ? 

17. Indicate on plan where any special switching is 

required. 

18. State any special desires with regal’d to the finish 

of the fittings to be used. 


10, Tn heav’y gauge fornluit, tough rubber slioatluug, siiuinos, eU*. 

14. The insurance I'ompariy for the building should b© given. 

17, Indicate class o£ special switching desired, i.e. simple, all lights from two 
points, part on and off, etc. Arc all switches to be concentrated at one point 
ill a distribution board ? 

18. Submit sketch of special fitting required and give a description of its 
finish. If taken from a maker's catalogue, give list number in catalogue. 
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INSTALLATION, METER TESTING 

1. State type of meter to be tested. 

2. State number of meters to be tested at one time. 

3. Give particulars of the supply on wbicb tbe meters 

are used. 

4. State range of voltages required. 

6- State range of currents required. 

6. Wbat type of standard instrument is to be used ? 

7. State any special requirements. 

8. Enclose dimensioned sketch of proposed layout. 


1. Ampere-lioui' or watt -hour meter; electromagnetic, induction, electro- 
lytic, etc. ; prepayment, etc. If single as well as polyphase meters are to he 
tested, this should be stated. 

2. If these are not all of the same type, state n\zmber of each type to be 
tested, and whether more than one such group will be tested at one and the 
same time. 

3. D.C. or A.C. ; single-, two- or tliree -phase ; three- or four-wire. State 
also if neutral point is available. It is assumed that this supply may be used 
for testing. 

7. Pilot lamps to show what circuits are in use, integrating meter to register 
whole of energy used in the testing room, etc. 
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INSTALLATION, TEMPERATURE 
CONTROLLING 

1. State number of points at which the temperature 

is to be measured. 

2. State temperature to be measured at each point 

° F. Maximum Minimum 

3. For what class of work is the installation required ? 

4. What class of instrument is required ? 

5. Will the instrument be subject to vibration ? 

6. Grive length of connecting cable required from each 

point to the control station in yards. 

7. State length of these cables which are subject to 

excessive heat or exposed to weather conditions, 
in yards. 

8. Is the installation to control the temperature 

automatically. 

9. If so, give particulars of any electricity, water, or 

compressed air supply available. 

10. Enclose dimensioned sketch of proposed layout. 


See also data sheet for pyrometer. 

3- Furnace control, control of melting or boiling materials, flue gas control, 
control of room temperatures, etc. In all cases where temperatures over 
212° F. have to be dealt with and it is necessary to use pyrometers, enclose 
completed data sheet for pyrometer. In other cases, it will be assumed that 
thermometers for wall fixing will be suitable, unless an automatic installation 
is required. 

4- Fixed or portable, indicating or recording, combined indicating and 
recording. Must a separate indicating instrument be provided on board for 
each point, or may one instrument in conjunction with a multi-way switch 
be used ? 

6. This should be carefully measured, as an error in tlie lengths will aftect 
the readings. 

7. Give lengths to withstand excessive heat and weather conditions separ- 
ately, as insulation of cable will be difiScult. 

S. State which system of automatic control is preferred. See question 9. 

9- For electricity, state system, voltage, and frequency ; for water and 
compressed air, state pressure in inches w.g. One of these mediums ma,\" 
be employed, control being effected by the thermometer, to open or close 
the valve controlling the heating medium used (viz., steam, hot air, oil or 
gas, fuel to burner, etc.). 

10. Should show position of proposed control boax*d, all points wJiose 
temperature is to be controlled and length of cables as they will be run. 
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INSTALLATION, VENTILATING 

1. Give an accurate description of tlie work carried 

on in each room. 

2. State number of employees working in each room. 

3. Is the incoming air to be cleaned ? 

4. Must the air be maintained at a certain humidity ? 

5. Is the air to be dried ? If so, state percentage 

of humidity which may be left in air. 

6. Is air to be heated ? 

7. Is air to be cooled ? 

8. How is the fan to be driven ? 

9. Enclose dimensioned plans and elevations of the 

building to be ventilated. 

10. Is the air to be deodorized ? 


See B.S.S., No. 59. 

1. Chemical works, explosive factories, textile mills, warehouses, halls, etc., 
and describe as clearly as possible work being done in each room. 

3-9. The condition of the incoming air should be stated. This should include 
percentage of humidity, temperature in ° F. (maximum . .minimum 
average annual . for both) amount of dust in air, grains per cub. ft. 

3. Enclose completed data sheet for filter or dust removal plant. 

fi. Enclose completed data sheet for heating installation, 

7. Enclose completed data sheet for cooler. 

8. From existing transmission, if so, state speed ; by electric motor, state 
system, voltage, and frequency of supply. 

9. Indicate, on drawings, proposed air inlet, position of transmission or 
proposed position for motor, point of electricity supply. 

10. If so, enclose data sheet for ozone deodorizer. 


TO (545S) 
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INSTRUMENT, MEASURING, ELECTRICAL 

1. Wliat form of instrument is required ? 

2. What type of movement is preferred ? 

3. What is it to record ? 

4. Give the maximum, minimum, and average value 

of the record required. 

5. State the system, voltage, and frequency of the 

circuit to which it will be connected. 

6. If the system is three-phase, is the neutral point 

available ? 

7. What speed of recording chart is required ? 

8. Is the paper to be rolled up in the instrument or 

come out through slot ? 

9. Is the instrument to be connected to an existing 

instrument transformer ? If so, give full par- 
ticulars of the transformer. 

10. What class of finish is preferred ? 

11. Give particulars of scale desired. 

See B.S.S., Nos. 89, 90. 

1. Fixed or portable, indicating or x*ecording, single or double face, for 
switchboard mounting, wall or pedestal, controller, flush or projecting pattern, 
with front or back connections, round, sector, or edgewise pattern, with or 
without illuminated scale, size of dial (i.e. diameter in inches). In the case 
of a synchroscope, state whether it is to have synchronizing lamps on top 
of the instrument. 

2. Moving coil, moving iron, induction, etc. 

3. Amperes, volts, watts, temperatures, leakage indicator, speed synchrono- 
scope, freq^uency meter, power -factor meter, horse-power meter. 

4. In the case of a leakage indicator, watt meter and power factor indicator, 
in addition to stating the watts and powex^ factor, etc., to be recorded it is 
also necessary to state the maximum current to be carried. 

6. System should state whether D.C., two- or three-wire ; is any one coti- 
duetor earthed ? Single, two-phase, three- or four-wire ; three-phase, three- 
or four- wire. 

7. 1, 2, 3, 4, or 6 in. per hour. Disc or dx'um type, state which. 

9. The type of instrument transformer, maker, number of instmiuents 
already connected to the transformer, with their type and their combined 
volt-ampere capacity ; the ratio of transformation and the rated volt-ampere 
capacity of the transformer should be given. 

10. All nickel flnish, all black enamelled, black enamelled with nickel facings, 
etc* 

11- State whether with central zero or not and length of scale desired. The 
latter is usually fixed by diameter of dial chosen (see question 1), but in some 
instances a scale of ca, 300° can be obtained* If this is desired, state fact. 
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12- In polyphase circuits, is the load balanced or 
unbalanced ? 

13. Is the instrument to be used for testing purposes ? 


Is a double reading scale desired — such., for instance, as amperes and horse- 
power ? If it is to read more than one range of values (this can be arranged 
with some types of voltmeters, etc.), state nu m ber of ranges reqmred and 
maximum value of each range to be recorded. 

12. Need only be answered in case of wattmeters and power -factor indica- 
tors. 

13. In this case, usually, a higher degree of accuracy will be req[uired than 
is normally the case. State accuracy required if not left to maker. If a com- 
bined testing set containing two or more instruments is required, state this 
fact and give necessary particulars for each instrument. 
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INSULATOR, ELECTRIC 

1. State what type of insulator is required. 

2. Of what material is the insulator to be made ? 

3. What is the normal working voltage of the apparatus 

on which the insulator will be used ? 

4. What is the system of supply ? 

5. What size of conductor is to be cairied by the 

insulator ? 

6. In the case of a transmission line, state distance 

between masts. 

7. Eor what purpose is the insulator required ? 

8. Enclose fully-dimensioned sketch of the insulator if 

its form is specified. 

9. Give full particulars of all tests to which the insulator 

will be subjected. 


See B.S.S., No. 137. 

1. Pin, petticoat, or stispension. Choice is largely fixed by the voltage. 

2. Porcelain or glass. 

4. Single- two-, or three-phase, with or without eai’thed neutral. 

5. State standard size or overall diameter in inches, and say whether of 
copper or aluminium. 

6. In yards. 

7. Is the insulator for — 

(а) Transmission line mast. 

(б) Terminal insulator leading to station or ti*ansformer, 

(c) Wall insulator. 

(d) Transformer or switch insulator. 

(e) Telephone line. 

(/) Telegraph line. 

8. Need not be included if choice is left to maker. 
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INSULATOR, MOULDED 

1. State th.e material from whicli the insulator is to 

be made. 

2. For what purpose will the insulator be used ? 

3. What is the greatest potential gradient through the 

insulator in volts per mm. ? 

4. State the maximum temperature under which the 

insulator will be used, ° F. 

5. Has the insulator to resist any chemical action ? 

6. Has the insulator to be fire resisting ? 

7. Are there any special mechanical properties re- 

quired ? 

8. If metal parts are to be embedded in the material, 

of what metal are they to be made ? 

9. Is the metal part to be galvanized, binned or 

nickelled ? 

10. Is the metal part to be matt finished or polished ? 

11. Are the metal parts to be fixed to insulator or 

sent separately ? 

12. Send fully-dimensioned sketch of the insulator and 

metal parts to be made. 


See B.S.S., No. 167. 

1. Stabilit, tenacit, vulcanbest, bakeiite, etc. 

3. This may also be stated as the maximum potential difference across the 
thinnest portion of the insulator. 

4. If the insulator is to be subjected to considerable heat for a long time 
this should be stated, and the average temperature and the length of time for 
which the insulator will be subjected to it, given. 

5. If the insulator is to be non-bygroscopic, this must be stated. If it 
is to be used in chemical fumes or on apparatus coming in contact with 
chemicals, the nature of the fumes or chemicals should be stated. 

7. Is the insulator to be tough or hard, to resist shock or vibration, liable 
to have to carry stress at any particular point, or to undergo certain mechani- 
cal tests ? Give particulars as fully as possible. 

8. Copper, brass, aluminium, iron, steel, etc. 

12. The sketch should show the limits within which it is essential to hold 
to the dimensions given. Moulded insulators cannot be made more exact 
than ca. ^ in. 
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LAGGING, INSULATION 

1. Submit a dimensioned sketch of the apparatus to 

be covered. 

2. For -what class of work is the lagging required ? 

3. State temperature of the fluid in the vessel to be 

covered, in ° F. 

4. What class of lagging is preferred ? 

5. Will lagging be out-of-doors and subject to atmo- 

spheric conditions ? 

6. Will lagging be subject to any vibration ? 


1. Tills should give outside dimeixsions of room, boiler, piping, etc., show a.nd 
dimension all doors, manholes, taps, cocks, flanges, etc. 

2. In connection with cold storage plant, steam plant, heating installations, 
etc. 

3. In the case of boilers, etc., the steam pressure in lb. per sq. in. abs.. 
may be given ; for rooms, the temperature to be maintained in the rooms ; 
for piping, the actual steam temperatxxre should be given. 

4. Cork, sawdust, bricks, slagwooU asbestos, S5 per cent magnesia, etc. 
The choice of this should generally be left to tenderer. 
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LIFT, PASSENGER OR GOODS 

1. State whether the lift is required for passenger or 

goods service. 

2. State the lifting capacity required. 

3. Give speed of travel desired in feet per minute. 

4. Is speed regulation desired ? 

5. What is the total travel of the lift in feet ? 

6. State number of floors. 

7. What is the distance between each floor in feet ? 

8. State size and construction of hatchway required. 

9. State nature of control desired. 

10. How is the lift to be driven ? 

11. Is overhead drive, basement drive, or drive from 

a room desired ? 

12. Is a brake magnet to be provided ? If so, give 

particulars of type required. 


1 . If a passenger lift is required, some idea of the quality of finish desired 
or a description of the building and its inner decoration should be given. If 
a goods lift is required, state whether to be erected indoors or outdoors. State 
also whether electric light is to be supplied in the car or cage. 

2. Total number of passengers or weight of goods in lb. 

3. If a non-stop to certain floors is required, this should be stated. If a 
two -speed lift is required, both speeds should be given. 

4. This is employed for slowing down before a stop, and is usually only 
provided where the speed of the lift is over ca. 120 ft. per minute. 

8. If the lift is to work in a built-up hatchway, brick shaft, stair -well, or in 
a room with trimmed floors, this fact should be stated. If openings are 
required on more than one side of the car or doors are to be fitted to the car, 
the sides of the car on which the openings are required and the openings to 
which doors are to be fi.tted, should be given. Is the enclosure to the shaft to 
be included in the price ? 

9. State whether hand control, push button, or rope control is desired. 

10. By hydraulic power, electric motor, pneumatic from existing shafting, 
steam-engine, etc. In the case of hydraulic power, state the water pressure in 
lb. per sq, in. abs., at the basement floor-level. If the hydraulic system is to 
be used in connection with a pump through a pressure tank, either in the 
basement or on the roof, the nature of the drive required for the pump should 
be stated. If electric drive is desired, state system, frequency, and voltage 
available. If by belt drive, give position of shaft relative to the lift, size of 
existing pulley in inches and speed of shaft in r.p.m. 

11. The amount of headroom for the gear is very important, and this 
should be accurately shown on the sketch, as this will fix whether an overhead 
drive is possible. 

12. State whether shunt or series type is to be used, the pull in Ib. and the 
stroke in inches required. A series-wound brake magnet can only be used if 
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13. Are there any special regulations to be taken into 

account ? 

14. Enclose a dimensioned, sketch showing proposed 

layout of lift. 


the mam ctxrrent through the motor with fully loaded lift travelling down 
or empty lift travelling up exceeds oa. 10 per cent normal full-load current, 
13. Such as limitations to the starting current taken by the motor, very 
silent running, police, or insurance regulations. 



BNG-INBBRING INQUIRIES 


163 


LINE, TROLLEY 

1. Is the trolley line on surface or underground ? 

2. In latter case, enclose dimensioned sketch showing 

section of mine road and position of rails in the 
road. 

3. What is the allowable height of the trolley wire 

from rail head in feet ? Maximum 

Minimum 

4. What is the voltage of supply to trolley wire ? 

6. Is one pole earthed ? 

6. If ornamental poles are to be used, enclose dimen- 

sioned drawing of pole showing type preferred. 

7. What type of current collector will be used ? 

8. Are special precautions to be taken to prevent 

accidental contact with live trolley ? 

9. State the load on the line in amps. Maximum. . 

Average. - .. 

10. Enclose dimensioned map showing all branches, 

cross-overs, etc. 

11. Is track single or double ? 


See B.S.S., Nos. 8, 23, 126. 

Only poles and. overhead equipment included on this data sheet, 

2. It will be assumed that the section of the road remains the same through- 
out its length. Should there be any serious deviations from the average, 
these should be specified. 

3. These dimensions will be fixed by section of road, bridges, or other similar 
obstructions. 

7. Holler, drum, or bow. 

8. If laid down by regulations, these should be specified. ^ 

9. AVhen this cannot be done, answers should be given to questions 2—7 
under light railway locomotive. Specify size of trolley wire, S.W.G-., state 
section, grooved or figure 8, and give specification of material. 

10. The dimensioned map should show the total length of trolley required 
with all sidings, cross-overs, branches, etc. It should also show the proposed 
feeding points of the electric supply, all gradients including length and amount 
of gradient as a percentage, all curves and their radius in feet. 
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LOCOMOTIVE, LIGHT RAILWAY 

1. What type of locomotive is required ? 

2 . State maximum load to be hauled by one locomo- 

tive in tons. 

3. State maximum load to be hauled by one locomo- 

tive against an incline, in tons. Also state 
incline. 

4. Give maximum net tonnage to be conveyed per 

day and number of hours worked. 

5. State average speed required on the. level in miles 

per hour. 

6. State weight of an empty wagon in tons. 

7. Give particulars of the material to be carried and 

specify net load per wagon in tons. 

8. What will be the principal duty of the locomotive ? 

9. Give length in yards and gradient in percentage of 

all inclines. 

10. What is the radius of the smallest curve in feet ? 

11. Are there any curves on an incline ? If so, give 

particulars. 

12. What is the road gauge in feet clear between rails ? 

13. Give particulars of the rails used. 

14. Give particulars of the fishplates used. 


See B.S.S., No. 24. 

Unless specially requested, neither overhead trolley wire nor accumulator 
nor air-charging stations will be quoted for. Questions 14 and 24-30 need 
only be answered when electric traction is required. 

1. Steam-engine, oil engine, compressed air motor, fireless typo, electric 
trolley locomotive, electric accumulator locomotive, live rail locomotive. 

2. This includes weight of wagons and weight of load. 

7. That is, whether coal, coke, ore, timber, sugar cane, etc. 

8, Mainly for shunting work, or is it required mainly for long distance runs. 

9- If a load is to be started against an incline, give particulars of load. 

11. Give length of incline in yards, amount of incline in percentage, radhis 
of curve in feet, and whether curve is at beginning or end of incline, 

13. This should include weight of rails in lb. per yard, length of each rail 
in yards, section of rails used, and condition of rail if existing (i.e. worn or 
new). 

14. This shoiild include the sectional area of fishplate in sq. in., and number 
and size of the bolts used. 
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15. State distance from centre to centre of sleeper in feet. 

16. Wliat is the maximum load permissible on one 

axle in tons ? 

17. Are there any restrictions as to the dimensions of 

the locomotive ? 

18. Give particulars of the buffers and couplings on 

the wagons to be drawn. 

19. Give particulars of the fuel available. 

20. Is a plentiful supply of good water available ? 

Give particulars. 

21. State maximum distance between fuel and watering 

stations in miles. 

22. Give maximum tonnage that can be dealt with at 

port of discharge per hour. 

23. Give a profile and contour map of the proposed 

track. 

24. Where will the locomotive be used ? 

25. In the case of electric traction, state the system, 

voltage, and frequency of the supply available. 

26. Show position of the power station or point of 

supply on map asked for in question 23. 

27. If the supply is from a private central station, give 

full particulars of the station. 


17- If there are, give maximum allowable length, breadth, height, and 
weight. 

18. Tliis should include a sketch of the wagon end, sho\\dng particulars of 
buffers and couplings, and give the height of the buffer centre above the head 
of the rail in feet. 

19. State whether coal, coke, wood, oil, etc., and give average calorific 
value. In case of compressed air motor, state average air pressure in lb. per 
sq. in. abs., if a suitable supply is available. If not, firm tendering will 
choose pressure most smtable for the locomotive in question. 

20. Say whether clean or muddy, hard or soft. 

21. It is assumed that fuel and watering stations are together. If not, 
give maximum distance between two watering stations, as well as maximum 
distance between two fuel stations, 

23. This should show proposed route and give lengths in yards or miles, 
radius of curves in feet and gradient in per cent. Position of watering and 
fuel stations should also be shown. 

24. In open, under cover, in mines, near sea, in tropics. 

27. This should include number and size of generating units, overload 
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28. If continuous current is available, can one pole be 

earthed ? 

29. State the maximum and minimum allowable 

heights for the trolley wire, in feet. 

30. What type of current collector is prefexred ? 

31. State maximum length of single run in yards. 


capacity of each, and. average daily load curve sliowiiig present load con- 
ditions. 

30- State whether roller, drum, or bow collector is preferred. Xf to be 
used on a rail collecting system, state whether third or fourth rail system is 
employed. 

31. This is of importance in the ease of battery locomotives, so as to arrange 
for suitable charging of the batteries. If a long run with inclines and cruves, 
position of run should be indicated on map. 
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MACHINE, FOUNDRY MOULDING 

1. State output required from the machine per hour. 

2. State total weekly output required from one machine. 

3. Enclose dimensioned sketch of the casting to be 

made. 

4. Give particulars of the material to be cast. 

5. Is machine to be adjustable ? 

6. What type of pattern plate is required ? 

7. State type of machine desired. 


Generally only used for mass production. 

1—2. INTumber of castings. 

3. This should he fxxlly detailed. If possible, also send sample easting. 

4. Brass, white metal, cast iron, etc. 

5. To take varjdng widths of pattern plate. 

(S. Plain or draw pattern. 

7. Hand or hydraulic ramming or jolting machine. 
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MAGNET, BRAKE 

1. What type of brake magnet is required ? 

2. State puU required in pounds. 

3. State stroke required in inches. 

4. State the b.h.p. and the rating of the series motor 

with which the magnet is to be used. 

5. Wnhat is the maximum current to be caixied, in 

amps.? 

6. AVhat is the minimum lifting cuiTent passing 

through the magnet in amps.? 

7. WTiat is the minimum current passing through the 

magnet that will hold the load in amps,? 

8. State voltage of supply. 

9. State system and frequency in the case of A.C. 

magnets. 

10. Give the application of the motor in connection 

with which the magnet will be used. 

11. State any special requirements. 


This data sheet is also applicable to brake motors. 

1. Shunt or series on continuous current system, magnet or motor on 
A.C, systems. Also state whether ventilated or totally enclosed pattern is 
required. 

2, In addition, state whether a push or a pull is required. The weight of 
the armature should always be balanced, otherwise the effective pull of the 
magnet will be reduced by this amount. The firm offering the magnet should 
always state the weight of the armature. 

4. In cases where the lifting capacity of the magnet is largo comparod 
with the motor current available, such for instance, as somotimos occurs 
when the brake drum is moimted on a countershaft instead of direct, on the 
motor shaft, a special design of magnet may be necessary. 

4-7. Refer to series- wound continuous current magnets. If tl\o motor is 
lifting practically no load, as when hoisting empty hook, and has very efficient 
gearing, siifficient current may not pass throiigli magnet, to lift the armature, 
hence the importance of question C. 

5. This should be the current passed on the first stop of controller. 

6. May be expressed as a percentage of the full-load current of the motor. 

10. State whether for hoisting, travelling moiioxxs on cranes, opening or 
closing valves, etc., and rating of motor, i.o. whether continuous or inter- 
mittent and, in latter case, whether 30, 40, 60 or 90 minute rating. Also 
state whether rheostatic breaking is employed. 

11. Such as very silent operation. 
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MAGNET, LIFTING, ELECTRIC 

1. State lifting capacity required in pounds. 

2. Give particulars of the material to be handled. 

3. Give dimensions of largest piece to be lifted. 

4. Is material to be handled hot or cold ? 

6. What type of magnet is preferred ? 

6. Give particulars of the situation in which the magnet 

will be used. 

7. State system, voltage, and frequency of the supply 

available. 

8. If the magnet is to be carried by an existing crane, 

state maximum weight which crane can carry- 


2. This should state whether castings, balls, rails, angle or channel iron, 
billets, blooms, pig iron, crop ends, general scrap iron, etc., is to be handled. 

3. Round or rectangiilar. 

4. Indoors or outdoors ; near sea or in corrosive fumes ; whether magnet 
is to lift from a stack or a rough heap. 

8. This will limit the size of magnet which can be used. 
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MAST, TRANSMISSION LINE 

1. What type of mast is required ? 

2. Of what material shall the mast be constructed ? 

3. Give particulars of the conductors to be carried, 

4. Give spacing of conductors in feet. 

5. State space between masts in yards. 

6. Give particulars of the cross-arms to be used. 

7. What type of insulator is to be used ? 

8. On what basis are the masts to be calculated ? 

9. In the case of angle masts, give a detailed dimen- 

sioned sketch showing the angles between the 
various lines, length of space in yards on either 
side of the angle mast, and particulars of 
conductors on the branch line. 

10. State minimum distance in feet allowable between 
lowest point of conductor and ground. 

See B.S.S., No. 139. 

1. State whether ordinary intermediate masts, angle-rnasts, end-masts, 
special intermediate masts for taking strain if line breaks, special masts for 
road, rail, or telegraph crossings or masts for branching-off are required. Also 
state where choice is open, whether single. A, H, or four-momber masts are 
preferred. 

2. Wood, reinforced concrete, solid-drawn tube, semi -flexible pole, square 
or tripod latticed structural steel towers. 

3. This should include — 

(a) Number to be carried by the mast. 

(b) Material of conductor, i.e. copper, aluminium, bronze, etc. 

(c) Breaking strain. 

(d) Size of conductor, i.e. size of strand, number of strand, and overall 
diameter. 

4. Give sketch showing arrangement of the conductors (including earth 
wire) on mast. 

6. This should include general construction, overall length in ft. and weight 
in lb. These particulars need only be given if the cross-arms are not to be 
provided by the firm tendering for the masts. 

7. State whether fixed or suspension type insulator, and weight in lb. of 
complete insulator fixed (i.e. including bolt, etc.). 

8. The stress on the masts will be due to — 

(a) Its own weight. 

(b) Weight of cross-arms and insulators. 

(c) Weight of the conductors. 

(d) Pull of the conductors. 

(e) Wind pressure. 

if) Ice load. 

It is first necessary to specify the manner in wliich wind pressure and ice 
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11. State nature of ground over -wliicli line is to be 

carried. 

12. Give dimensioned profile and contour maps showing 

proposed run of line. 


load are to be calculated, i.e. what extent of the exposed surfaces may be 
assumed under wind pressure ; what the amount of the ice or snow load on 
the conductors and insulators may be assumed to be ; and whether both 
these loads may be assumed as acting at once, or what two conditions of wind 
pressure and ice load may be taken as occurring simultaneously. The 
following notes may act as a guide — 

(a) Ordinary intermediate masts. Should be calculated for : (1) Wind 

pressure at right angles to line. The wind pressure should be that on the 
conductors of half of each of the neighbouring spans together with that on 
the mast, cross-arms, and insulators and unbalance due to one broken con- 
ductor. (2) Wind pressure in the direction of the line based on the pressure 
on mast, cross-arms, and insulators. 

(b) Special intermediate masts. (1) Two -thirds of the maximum one- 
sided pull due to all conductors being broken on the other side and wind 
pressure on mast, arms, and insulators at right angles to the line, both acting 
simultaneously . 

(c) Angle masts. (1) For the resultant of the maximum pulls (conductor) 
and a wind pressure on mast, arms, and insulators acting in the direction of 
the resultant, both acting simultaneously. 

(d) End-masts. (1) For the maximum one-sided pull and wind pressure 
on mast, arms, and insulators at right angles to the line, both acting simul- 
taneously. 

(e) Branching-off masts. (1) Dealt with in same as for angle-masts. 

(/) Special cross-over masts. To be calculated as laid down by railway, 
road, or postal authorities, etc, 

1 1 . Whether rocky, swampy, sandy, etc. 


II — (5458) 
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MATERIALS, RAW 

1. State name of material required. 

2. What is its chemical composition ? 

3. In what form is the material to he supplied ? 

4. State in what finish the material is to be supplied. 

5. Give particulars of any treatment material is to 

undergo. 

6. Give full particulars of any physical tests that the 

material is to satisfy. 

7. State section required. 

8. State length of piece required. 

9. If material is to be supplied semi-finished, give full 

particulars of finished dimensions. 


L Iron, steel, alloy steel, brass, bronze, copper, aluminium, etc., vulcanite, 
micanite, bakelite, etc. 

2. This should be given fully when it is of importance. 

3. Plate, sheet, strip, tape, bar, rod, wire, pipe, tube, etc. 

4. Plain or bare, galvanized, tinned, lead coated, nickel, copper, or silver 
plated, enamelled, etc. Where necessary, state composition of coating and 
weight per sq. in. of surface. 

5. Where there is more than one process of manufacture (excluding varia- 
tion in composition), particulars of the process preferred should be given. 
Thus, state whether, drawn or extruded, hot or cold rolled, soft or hard 
temper (state temper required), 

6. Ex. Breaking strain and percentage of elongation, Biinnell hardness 
number, dielectric strength, etc. If to satisfy any standard specification, 
quote specification number. 

7. If special, submit sketch. For plate, sheet, strip, tape, bar, state width 
and thickness ; rod, wire — ^if round, state diameter, if of any other section, 
enclose a dimensioned sketch. 

Pipe, tube — solid or flexible ; if latter, what type is preferred. Inside 
diameter and gauge in S.W.G, (specify any other gauge if used). Or inside 
and outside diameters. Whether open joint, brazed, welded or solid drawn. 
Type of joint required, flange, butt, spigot, and socket, screwed (whether 
inside or outside) and what thread is to be used (Whitworth, British Standard, 
etc.). Trolley wire — S.W.G. or B. and S., gauge number, groove or figure 8 
section. Cable — ^number of strands and gauge of single strand, particulars of 
core if special. 

8. This should be stated if stock sizes are not suitable. In the case of wire, 
tape, tubes, can it be supplied in coils, or in random lengths, or must a specified 
straight length be adhered to ? 

9. In the case of wire or tube coils, state length. State free length unloaded. 
State length loaded, if important. 

Diameter or width. I^ide or outside of the coil, whichever is the most 
important. 

Number of turns or laps. 

Enclose sketch showing how ends are to be dealt with. 
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10. For what purpose is the material required ? 

11- Has material to have special resisting qualities ? 


Type of spring required, conical, helical, volute, etc. 

In case of boiler tubes, state the nature of the swelling requii*ed. 

In case of superheater tubes, submit sketch showing how the\’' are to be 
bent. 

In case of any tube, etc., which has to be supplied bent, submit a dimensioned 
sketch. 

10. Boiler tubes, superheater tubes, fuse wire, nail wire, rivet wire. 

WTaen tubes, etc., are to be under pressure, state liquid or gas to be carried 

and pressure in lb. per sq. in. abs. Also state whether tube, etc., is to with- 
stand internal or external pressure. 

11. If material to be heat resisting, state maximum temperature in ° F. it 
is to withstand. 

Rustless ; oil, acid, or alkali resisting ; state name of liquid, its temperature 
in ° F., and its concentration. 

The following British Standard Specifications should be consulted when 
applicable — 

No. 

6. Rolled sections for structural purposes. 

7, Copper conductors. 

9. Bull head railway rails. 

11. Flat bottom railway rails. 

12. Portland cement. 

13. Steel for shipbuilding. 

14. ,, „ marine boilers. 

16. ,, ,, bridges. 

29. Steel forgings for marine purposes. 

30. Steel castings for marine purposes. 

32. Steel bars. 

36. Copper alloy bars. 

43. Boiler tubes. 

48. Wrought iron of smithing quality* 

61. „ ,, for use in railway rolling stock. 

61. Copper tubes. 

76. Tar and pitch for road purposes. 

111. Wrought steel for aircraft. 

112. Cold worked steel for aircraft. 

113. Sheet steel for aircraft, 

114. Valve and valve spring steel for aircraft. 

115. Metallic resistance materials for electrical purposes. 

121. Motor and aviation spirit. 

126. Hard drawn copper solid and stranded conductors. 

128. Bare annealed copper wire. 

136. Benzol for motor fuel. 

144. Creosote. 

146. Portland blast furnace cement. 

148, Insulating oils. 

166, Enamelled plain copper wire. 

163. Galvanized steel wire. 

187. Sand lime bricks, 

198. Electrolytic copper wire bars, cakes, slabs, and billets, 

199. „ ingots and ingot bars. 

200. Tough copper cakes and billets for rolling. 

201. Fine copper cakes for rolling. 
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No. 

202. Electrolytic catliod.© copper- 

203. “ Best select ” copper. 

200. Silver solder. 

207. Special brass ingots for castings. 

208. Special brass castings. 

209. Petroleum and shale oils. 

210. Pure mineral lubricating oils. 

215. Hard-drawn aluminium and. steel-cored aluminium conductors. 

216. Vulcanized fibre. 

218. Brass bars and sections. 

219. Soft solders. 

224. Steel for die blocks. 

231. Pressboard for electrical purposes. 

234. Ebonite. 

239. White lead- 

241. ,, ,, oil paste. 

242. Refined linseed oil. 

243. Raw linseed oil. 

244. Turpentine. 

245. White spirit. 

249. Brass bars for high-speed turning. 

250. ,, ,, and sections (high tensile ). 

264. Zinc oxide. 
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METER, GOAL 

1. Give amount of coal burnt jjer hour in tons. Aver- 

age Maximum 

2. With what make of grate is the meter to be em- 

ployed ? 

3. Give particulars of the boiler with which it will be 

used. 

. State type of meter required. 

. State speed of shaft for driving recorder. 

6. Where will meter be fixed ? 


This data sheet may also be used for coal flow indicator, but in this case 
no integrating arrangement is provided. 

2. Chain grate, etc. 

3. Name evaporative capacity m lb. of water from and at 212 ° F-, boiler 
pressure, and width of fire door in ft. 

4. Integrating only, or integrating and indicating. 

5. Usually worm shaft of the stoker may be used, 
fi. On boiler front, or elsewhere. 
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METER, ELECTRICITY 

1. State what class of meter is required. 

2. What system of meter is preferred ? 

3. "What type of meter is required ? 

4. Is the meter to be fitted with a current-limiting 

device ? 

5. If so, state value of the current at which control 

is required. 

6. Is a prepayment meter required ? 

7. Is the meter to indicate the maximum demand 

made by the consumer ? 

8. Is a double tariff meter requii-ed ? 

9. Is the meter to have an integrating system for each 

tariff ? 

10. How is the meter to be switched over from one 

tariff to the other ? 

11. Is the meter only required to record after a certain 

definite rate of power demand has been passed ? 

12. If so, state point at which meter has to commence 

recording, in kW. 

13. State system, voltage, and frequency of supply. 

14. State maximum current to be carried by meter. 

16. Is a two-, three- or four-wire meter desired ? 

16. Is the meter to be portable, mounted on a switch- 
board, or in private house ? 

See B.S.S., No. 37. 

1. Ampere-hour meter, watt-hour meter. 

2. Moving coh, motor, oscillating, pendulum or induction. Choice is 
limited by system of supply. 

3. Total integrating or partial integrating over certain i3eriods. 

6. In which case, state price per unit and coin to be used. 

7 . State also to be quarter, half, or one hour resetting period. 

10. By a clock in meter, or by a special line from the central station, 

14. This is the current in circuit whose demand is to be recorded. This 
value of the current may not necessarily pass through the meter if trans- 
formers are necessary. If a meter is to be run from an existing instrument 
transformer, give full particulars of this transformer as asked for on corre- 
sponding data sheet, but data to refer only to the instruments already connected. 
16, State also whether meter is to have front or back terminals. 
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17. State whether the load is balanced or unbalanced. 

18. Is a mul birange meter desired ? 

19. State whether meter clock is to be electrically 

or hand wound. 

20. Give particulars of any special finish required. 


18, If so, state number of ranges required, and whether for voltage or 
current with maximum value of each range. 

20. Slack enamel, nickel, etc., aluminium, sheet iron or glass cover, etc. 
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METER, GAS 

1. State quantity of gas to be measured in lb. jier 

hour. Maximum. . Minimum 

Average 

2. Give particulars of the gas to be measured. 

3. Does it contain dust ? If so, state amount of dust 

present in grains per cubic foot. 

4. Is the gas wet ? If so, state percentage of wetness. 

5. What is the temperature of the gas at the meter 

in ° F. ? 

6. Does this temperature vai-y ? If so, give range in 

° F. 

7. What is the pressure of the gas at the meter in 

lb. per sq. in. abs. ? 

8. Does this pressure vary ? If so, give range in 

Jb. per sq. in. 

9. Is gas flow steady or pulsating ? 

10. Give diameter of gas main where meter will be 

fixed in inches. 

11. What type of flange is required ? 

12. What tjrpe of instrument is required ? 

13. Give dimensioned sketch showing proposed position 

of instrument and main. 


1. Measured at the temperature given, in question 6 , and pressure in ques- 
tion 7 . 

2, Air, carbon dioxide, oxygen, chlorine, etc., weight in lb. per cub. ft ; 
percentage of humidity. 

12. State whether an indicating, recording, or integrating instrument, or 
a combination of these is desired. Are the charts of recording instruments 
to be daily or weekly ? In what unit is the meter to record. In the case of 
a house meter, is a wet or dry type preferred, or is it to have a prepayment 
attachment ? 
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METER, LIQUID 

1. State quantity of liquid to be measured in gal. iier 

hour. Maximum Minimum. 

2. What is the quality of the liquid ? 

3. State temperature of the liquid at entrance to 

meter in ° E. 

4. Is the temperature of the liquid variable ? If 

so, give range in ° E. 

5. What is the static pressure in the main in lb. per 

sq. in. ? 

6. What will be the static pressure at the floor level 

of the recorder house ? 

7. Grive diameter of the main in feet. 

8. What type of flange is required for the meter tube ? 

9. What type of recording instrument is desired ? 

10. Give dimensioned sketch showing proposed position 
of instrument and main. 


2. State whetlier water, acid, oil, spirits, etc., and whet her gritty, acid, 
alkaline, etc. 

8. Is meter tube to bo provided with flanges, spigots, or sockets at both ends, 
or spigots down stream and sockets np stream ? 

9. Is the meter to be recording only and, if so, are daily or weekly charts 
desired ? Or is it to be a combined recording and integrating meter. 

See also data sheet for water recorder. 
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METER, STEAM 

1. State quantity of steam to be measured in lb. per 

hour. Maximum . . Minimum 

2 . Give temperature of steam at meter in ° F. 

3. If steam is wet, state percentage of wetness. 

Maximum Minimum . . .. Average . 

4. Wbat is the steam pressure in lb. per sq. in. abs. ? 

5. Is the steam flow steady or pulsating ? 

6. Give diameter of steam main in inches, 

7. What type of flange is required ? 

8. What type of instrument is desired ? 

9. Give dimensioned sketch showing proposed position 

of the instrument and steam main. 


4, If the steam pressttre is variable, give maximum and minimum limits. 

8. State whether an indicating, recording, or integrating instrument, or a 
combination of these is required. Are the charts of recording instruments 
to be daily or weekly ? In what unit is the meter to record ? 
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MILL, GRINDING 

1. Give particulars of the material to be ground. 

2. State output required in tons per hour. 

3. State size of material as fed into the grinder. 

4. What degree of fineness is required in final grind- 

ing ? 

5. Is wet or dry grinding preferred ? 

6. What t3rpe of grinder is preferred ? 

7. How is grinder to be driven ? 

8. Is mixing of other materials to take place in this 

grinder ? 

9. Are there any special conditions to be observed ? 

10. Enclose dimensioned sketch, showing proposed 

layout. 


1. 2^^■am©, cement, basic slag, lime, flour, cotton seed, etc. Hardness, for 
minerals only. Wet or dry, state percentage of moisture. When possible, 
supply a suitable sample of the material for testing purposes. 

3. State what size of mesh it will pass through. The mesh should be 
clearly specified as so many holes per lineal inch, per sq. in., or per sq. cm. 

4. State what percentage of the final grinding must pass through a mesh of 
given size or a given sieve number. 

6. Edge-runner grinding mills, rollers, ball mill, tube mill, etc. This is 
fixed to some extent by the material to be ground and fineness required. Also 
state whether fixed or portable pattern. The latter are practically only met 
with for edge -runner grinders for mortar mixing. 

7. Erom transmission, give speed in r.p.m. and size of available pulley in 
inches ; or electric motor, state speed in r.p.m. 

It is assumed that neither motor nor other form of drive is to be included. 
If these are also to be offered, fill in respective data sheets. 

9. Such, for instance, as that material to be ground may not come into 
contact wnth steel. 
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MILL, MIXING 

1. Give full particulars of each material to be mixed. 

2. State percentage of each material to be luixed. 

3. Is wet or dry mixing to be employed ? 

4. State quantity of mixed material to be delivered 

per hour in tons. Maximum Average 

5. Is weighing apparatus to be attached ? 

6. Is material to be ground as well as mixed ? 

7. What tjrpe of plant is preferred ? 

8. Where will mill be used ? 

9. How is mixer to be driven ? 

10. Must the materials be kept at a definite temperature 

during mixing ? State temperature in ° F. 

11. How is this temperature to be maintained ? 

12. Give particulars of any steam supply available. 

13. Give particulars of water supply available. 

14. Enclose dimensioned sketch showing proposed 

layout. 


I. Names, gritty or soft, percentage of moisture contained, fineness expressed 
as the percentage left on a sieve of specified mesh. Has it any coiTosive 
action ? 

3. If wet mixing is to be employed, state approximate consistency I’equired 
of the mixed material as it leaves the machine. 

4. State duration of maximtun demand. 

5. Or measuring apparatus. 

6. If so, see data sheet on grinder. 

7. Centrifugal, riddling, runner mill. 

8. In chemical works, foundry, oil cake mill. 

9. By belt, chain, or direct -coupled. If from transmission, state speed ; 
if by steam-engine, state steam pressure in lb. per sq. in. abs. and temperature 
in ° F. If by electric motor, enclose data sheet. 

II. By flame, by bath (oil or water) ; by water or steam jacket. 

12. Source, quantity in lb. per hour, temperature in F., pressure in lb. 
per sq, in. 

13. Source, quantity in gallons per hour, pressure in inches w.g., tempera- 
ture in ® F. 

14. This should show how the material is delivered to the mill, and how it 
will be taken away from the mill. 
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MILL, ROLLING, ELECTRICALLY DRIVEN 

1. State type of mill to be used. 

2. Give the number of housings in the train. 

3. State the diameter and length in feet of the rolls 

in each housing. 

4. Give the speed of the rolls in r.p.m. Maximum 

Minimum Average. 

5. Does the train run continuously in one direction, 

or will it be occasionally required to run 
reversed ? 

6. Or is a reversing mill to be used ? 

7. Is the train already working ? If so, give full 

particulars of how it is driven. 

8. Are the rolls fitted with a fly-wheel ? If so, give 

its weight in tons and its fly-wheel effect in feet- 
pounds. 

9. What is the material to be rolled ? 

10. State the output required from the mill in tons — 

(a) Per shift. 

(h) Normal hourly output. 

(c) Maximum hourly output, and 

(d) Average production per year. 

11. What is the length of a shift in hours, and how 

many shifts are worked per day ? 


Questions 5, 8, and 22 refer to non-reversing trams only. 

1. State whether two-high, three-liigh, etc. 

7. If train is already driven by a steam-engine, say, whether direct-coupled 
or through-gear, state gear ratio, type of engine used (i.e. compound, triple 
expansion, etc.), diameters of cylinders in inches, length of stroke in inches, 
average and maximum speed in rotations per minute, steam pressure in lb. 
per sq. in. abs., and temperature in ® F. at engine stop valve, vacuum in inches 
mercury at engine exhaust, maximum i.h.p. of engine and average steam con- 
sumption in lb. per hour. If possible, send a continuous indicator diagram, 
showing the steam consumption during rolling a certain weight of a certain 
section (specify weight and section). 

9. Iron, steel, copper, brass, zinc, etc. 
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12. State the average number of rolling hours per 

year. 

13. State the maximum weight of the single piece of 

raw material fed into the mill in tons. 

14. State the maximum dimensions of the single piece 

of raw material fed into the mill in inches. 

15. What percentage of the total output is to be hard 

rolled ? 

16. Of what form is the finished material to be ? 

17. Send a dimensioned sketch showing the cross- 

section of the finished material. 

18. State the maximum lengths in feet required of all 

the finished material rolled in the mill. 

19. Will the material be cut during rolling ? If so, 

after what pass, and in how many pieces ? 

20. In how many passes will the material be rolled to 

obtain the finished section ? 

21. How many housings in the train will be simul- 

taneously rolling material ? 

22. Is speed regulation required ? If so, between 

what limits ? 

23. State system, voltage, and frequency of the supply 

available. 

24. If the supply is from a private central station, give 

full particulars. 

25. Is the motor to be direct coupled or work through 

gear ? 


13—14:, These questions refer to the raw material, i.e. the billet before it 
enters the first pass. 

16. State whether round, square, angle ii'on, channel iron, rail, wire, or 
plate. 

17. This requires an accurately-drawn, fully -dimensioned sketch of the 
finished material as it leaves the last pass. If possible, similar sketches should 
be given for each pass to enable the amount of work to be done at each pass 
to be calculated. 

24. The particulars given should include the number of u nits, size of each 
in kW- or kVA., overload capacity of each, how driven, and a specimen of the 
average daily load curve on the station. 
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26. Will more than one train be driven by the motor ? 

If so, state whether together or alternately. 

27. Enclose a dimensioned sketch showing proposed 

layout. 


26. If th.e trains are d.i££ereiit, a second, data sheet answering the relative 
questions set out above should be given for the second train. 

27- This should show the proposed site for the motor and motor-generator 
set (if required), their position relative to the mill to be driven, and point of 
electricity supply. If the cables to the motor have to be taken across the 
feed rolls, full particulars of the feed rolls and their foundations should be 
included on the sketch. 
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MOTOR, ELECTRIC 

1. For what system of supply is the motor required ? 

2. Give voltage and frequency of supply. 

3. State output required from motor in b.h.p, 

4. State speed of motor required in r.p.m. 

5. Is speed regulation required ? If so, state extent. 

6. Is the motor required for continuous or inter- 

mittent service ? 

7. What type of motor is required ? 

8. What form of motor is required ? 


See B.S.S., Nos. 168, 169, 173, 226. 

1. D.C., single-, two-, or three-phase, 

2, The voltage across the outers or between phases should be given. If 
the motor is to be used in conjunction with a star-delta starter, this fact should 
be mentioned. If voltage is variable, give range and state whether output 
in question 3 is required over whole range. 

4. If in the case of a constant speed motor it is necessary that the speed 
given in answer to this question should be exactly obtained, this fact should 
be stated in the inquiry. 

5. State how to be obtained ; by field or armature i*egulation, changing 
number of poles, etc. The extent of the speed regulation which is required 
above and below the normal full -load speed should be separately stated, as 
a percentage of normal full -load speed. Also state whether output given 
in question 3 is required at all speeds. If not, state outputs at various speeds. 
^ 6. In the case of an intermittently rated motor, state whether for 30, 40, 
50, 60, or 90 minute service. If it is not possible to answer this question, full 
particulars of the machine to be driven, as asked for under question 11, should 
be given. 

7. Under this question should b© specified the natui’e of the field winding 
for U.C. motors, whether shunt, series or compound and, in the latter case, 
the nature of the compounding required, i.e. whether to maintain constant 
speed or to decrease the speed on load and the extent of the compounding 
required, given as the percentage alteration in full-load speed to b© efiected 
by the compounding. As a general rule, D.C. motors should not be used with 
a compound winding which reduces the normal field strength, and hence 
compound-wound constant speed motors are not usual. In the case of A.C. 
motors, state whether squirrel cage, slip ring, or commutator type rotors are 
required. If squirrel cage, state the method which will be employed to start 
the motor, i.e. by means of a switch only, resistance in the stator circuit, 
star-delta started, or by auto -transformer. If a slip -ring motor is desired, 
state whether the slip rings are required for starting only and must, there- 
fore, be short-circuited on the motor attaining full speed, or whether motor is 
required for speed regulation purposes. If a synchronous motor, state how 
it is to be started ; self -starting, starting motor, etc. If motor is to be used 
for power -factor correction, enclose completed data sheet for synchronous 
condenser. 

S. It should be stated whether the machine is to be provided with standard 
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9. What nature of enclosing is required ? 

10. Is reversible operation required ? 

11. State nature of the work to be done, or give par- 

ticulars of the machine to be driven. 

12. State overload capacity desired. 

13. State maximum temperature of surrounding air 

in °F. 

14. Give particulars of any special tests to be given 

to motor. 

15. Is special insulation necessary ? If so, give par- 

ticulars of the situation in which the motor will 
be erected. 

16. State the fly-wheel effect required in the rotor if 

this is important. 

17. State startmg torque required from motor. 


pulley, free shaft end, one bearing short shaft and half couphng, or no bearings 
or shaft. If pedestal bearings are required and the design of the motor allows 
for this, it should be stated whether the pedestal bearings are all to be on 
separate sole-plates ; or two on a common bedplate with the motor, or three, 
i.e. including an outboard bearing on a common bedplate with the motor. In 
the last case, the space to be left between middle bearing and outboard bear- 
ing for the pulley should be given. When the motor is not to be provided 
with a shaft, but is intended for erection direct on the machine shaft, it should 
be stated whether the motor rotor is to be in two halves or not. If a motor 
with a vertical shaft is required, it should be stated if the top motor bearing 
is to carry a weight in excess of the weight of the motor rotor. As a general 
rule, this should be avoided. If ball-bearings are required, specify this. 

9. This should state whether the motor is desired open-protected ; semi- 
enclosed with gauze covers or louvres ; semi -enclosed ventilated (one shield 
with louvres, the other with pipe connection), totally enclosed water or air 
cooled ; totally enclosed explosion proof ; submersible, etc. Motors w ith 
slip -ring rotors can be obtained with outside enclosed slip rings and open 
motor. The slip rings may be enclosed with ordinary or explosion proof 
protection, as desired. 

11. A full description of the work to be done, or the machine to be ^iven, 
should be given. This is very important when it is not possible to give the 
exact intermittent rating, asked for in question 6. Is the load constant, 
fluctuating, or impulsive ? 

13. This may be given as the average of the hottest 8 hours of the year. 
Specify the allowable temperature rise if this is not left to the maker. 

16. This may be protection against moisture, chemical fumes, or chemical 
dust, etc. 

16. If the required moment of inertia is known this should be stated in 
ft.® tons. Otherwise, if the load is fluctuating give the permissible variation 
in speed in r.p.m. above and below the mean speed. 

17. This may he given as so many times normal full-load torque or in 

12— (5456) 
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18. Is a suitable D.C. supply available for excitation 

purposes ? Give particulars. 

19. What accessories are required ? 


ft. -lb. State type of starter to be used, and if to be offered with the motor, 
enclose completed data sheet. 

18. Only necessary for s3mchronous motors, state voltage. If no supply 
is available, is a direct-coupled exciter to be included ? 

19- Starter, slide rails, pulley, foundation bolts, etc. 
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MOTOR, GENERATOR 

1. State continuous output required from generator 

inkW. 

2. State percentage overload required, and its dura- 

tion. 

3. Give system, voltage, and frequency of supply 

required from generator. 

4. State system, voltage, and frequency of supply to 

the motor. 

5. State type of motor preferred. 

6. State type of generator required. 

7. How is the motor to be started ? 

8. Is the motor also to be used for power-factor 

correction ? 

9. State speed of set desired. 

10. Is a L.T., D.C. supply available for excitation 

purposes ? 

11. Is the set to run inverted ? 

12. Is the generator to rmi in parallel with others ? 

Give particulars of other generators. 

13. State temperature rise allowable in ° F. 


This data sheet may he used for A.C. to A.C., A.C. to D.C., D.C. to D.C., 
D.C. to A.C. sets, frequency chargers, 

I. In the case of A.C. generators, state the power factor at which this is 
required. 

3. D.C. or A.C,, single-, two-, or three-phase, two-, three-, or four-wire, 
3—4. If the voltage is variable, state range, plus or minus volts from 

normal. -n k 

6. Shunt or compound, squirrel cage, slip ring or synchronous. It will oe 
assumed that the motor is for erection in a non- deleterious indoors atmosphere. 
If not, state type of special insulation required. 

7. By hand or remote electrical control. 

8. In this case, enclose complete data sheet for synchronous condenser. 

9. Choice should be left the manufacturer unless there are special reasons 

for specifying the speed. ■ ij. 

10. It is necessary for excitation of synchronous motors, give voltage, it 
none is available, is an exciter to be included. 

II. In this case, answer questions 3 and 12 for both ways of runnmg. 
output from set need only be given one way, as this will fix the size of set. 
Give that output which is the more important of the two. 

12. Type of generator, type or prime mover, output in kW., speed, etc. 
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14. With what apparatus will the generator be used ? 

15. In case of S 3 niohronous motor sets, how is set to 

be started ? 

16 . State what accessories are to be included. 


14:. Lighting or power load, in. latter case, average size and type of motor, 
traction, welding apparatus, etc. 

15. From A.C. or D.C. side. 

16. Starter, shimt regulator, foundation, bolts, etc. 
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OVEN, BAKERY, ELECTRIC 

1. State kind of bread or cake to be baked. 

2. State •weight of bread, etc., to be baked per day in 

pounds. 

3. State number of working hours per day. 

4. Is baking done during the whole of this time ? 

5. How long does it take to bake each batch, in 

minutes ? 

6. Give number and weight of loaves which are baked 

per square foot of shelf. 

7. State weight of loaves per batch, in poimds. 

8. Are removable heating elements required ? 

9. State system, frequency and voltage of available 

supply. 

10. Enclose dimensioned sketch showing space avail- 
able for oven. 
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PANEL, CONTROL 

1. State what class of circuit panel is to control. 

2. What type of panel is preferred ? 

3. What pattern of panel is desired ? 

4 State where panel will be erected. 

5. Give particulars of supply on which panel will be 

used. 

6. State current in the circuit to be controlled by the 

panel. 

7. Is panel to be suitable for future extensions ? 

8. State what type of apparatus is to be employed in 

the panel. 

9. What type of fittings is required ? 

10. State number of circuits to be controlled. 

11. Give particulars of all interlocking arrangements 

requ'red. 

12. Give particulars of any accessories wanted. 

13. Enclose dimensioned sketch showing space avail- 

able for pane). 


1. Motor, transformer, feeder, furnace, etc, 

2. Ordinary or foolproof, open on marble slate, totally enclosed ironclad, 
totally enclosed sheet metal clad, ironclad gear on angle iron frame-work, 

3. For wall mounting, as independent cabinet on floor or as pedestal. 

4. Above ground or in mine, damp or dry situation, in dusty atmosphere, 
etc. 

o. System, voltage, and frequency. 

7. In which case it will be provided with suitable busbars, etc. 

8. This covers instruments, switches, fiases, starters, controllers, speed 
regulators. In these cases enclose data sheets for each type of apparatus 
covering all relevant questions. If starter, controller, speed regulator, 
smtch, etc., is not to be supplied by panel maker, enclose a fully -dimensioned 
sketch of the apparatus, so that necessary space may be provided. 

9. Bushed glands, conduit fittings, cable glands, cable end boxes, etc. 

10. Grive answer to question 6 for each circuit. 

11. Boor with switch, switch with starter or controller, dead man's handle 

etc. ' 
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FILER, SACK 

1. State quantity of material to be dealt with in lb. per 

hour. Average Maximum. ... 

2. State weight of each sack in pounds. 

3. Grive description of sack or package to be handled. 

4. What is the height of pile required in feet ? 

6. How is the piler to be driven ? 


5. Xh.© sack piler will "usiially b© portable, in winch case electric d.riv© is the 
best. State system, voltage, and frequency of supply available. 
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PILLAR, CONTROL 

1. State -wliat class of circuit the pillar is to control. 

2. Give particulars of the supply on which the pillar 

will be used. 

3. State current in the circuit to be controlled, in amps. 

4. State type of apparatus to be employed in pillar. 

5. What type of fitting is required ? 

6. Give particulars of any interlocking arrangements 

required. 

7. Enclose line diagram of connections of circuit to 

be controlled. 


See also data slieet for control panel. 

1. Equalizer pillar, exciter pillar, regnlating pillar, synchronizing pillar. 

2. E.C. or A.C-, single-, two-, or three-phase, three- or fonr-wire, voltage 
and freqnency. 

4. Tins covers instrument, switch, fnse, regulator, etc. Enclose data 
sheet covering the type required. If the switch, regulator, etc., are not to be 
supplied by pillar maker, enclose dimensioned sketch of apparatus to be used. 

6. Conduit fittings, catale glands, cable end boxes. 

7. This should show all the instruments, etc., which are to he included on 
the pillar. 
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PILLAR, FEEDER 

1. State for what purpose pillar is required. 

2. Give particulars of the system on which it will be 

used. 

3. State number of poles required. 

4. Give number of ways per pole. 

5. Give normal current to be carried by each way, in 

amps. 

6. What type of fuse is to be employed ? 

7. Are switches to be included ? 

8. Is a main switch to be provided ? 

9. Is this to be interlocked with pillar ? 

10. Give particula,rs of any instrument to be included. 

11. Are cable end boxes to be included ? 


1. For street lighting, power distribution, feeder control, etc. 

2. System, I>.C. single-, two-, or three-phase, two-, three-, or four -wire, 
voltage and frequency, 

5. This is the amperage for each way, all of which are not necessarily the 
same. 

6. Switch fuse, etc. 

7. If switch fuses are not employed, is a switch to be provided for each 
w’^ay ; give particulars of type of switch preferred. 

8. To control the whole pillar. 

10. Meter, ammeter, voltmeter, 

11. Grive particulars of incoming and outgoing cables. 
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PIPE, LINE 

1. What type of pipe is preferred ? 

2. State total length of pipe required in feet. 

3. Give diameter of pipe required in feet. 

4. State what internal pressure the pipe is to with- 

stand in Ih. per sq, in. abs. 

5. For what fluid is the pipe to be used ? 

6. State temperature of the fluid in ° F. 

7. How is the pipe to be erected ? 

8. Is the pipe to be galvanized or coated with asphalt 

compound or provided with non-conducting 
lagging ? 

9. What type of joint is desired ? 

10. If flanges are to be used, specify what type. 

11. Are pressure-equalizing pipes required ? 

12. How many expansion joints are required ? 

13. How many fittings are required ? Give number of 

each tjqie. 

See B.S.S., Nos. 10, 44, 78. 

Tliis data sheet covers water mains, gas or air mams, hydraulic mains, 
steam mains, oil pipe lines, hydro-electric pipe lines, etc. ; only those questions 
actually referring to the class of main under consideration need be answered. 

1. State whether cast iron, copper, bronze, steel riveted, lap welded, solid 
drawn, or spiral riveted. 

4. It is assumed that this will remain approximately constant throughout 
the length of the line ; should it vary, give maximum pressure occurring. In 
the case of hydro-electric lines it may vary very considerably and, in this 
case, therefore, the profile map asked for in question 16 is very important. 
In the case of a vacuum pressure main, state vacuum in inches of mercury or 
lb. per sq. in. abs. 

6. State whether water (also state whether corrosive, gritty, etc.) brine, 
live steam, exhaust steam, paper pulp, air, producer gas, blast furnace gas, 
etc. iUso state whether the liquid will flow steadily in pipe, or whether 
pulsations occur. If the liquid is pumped, state whether by reciprocating 
or centrifugal pumps. 

7 . Buried in ground, exposed on surface of ground or on girders or columns. 

8. Short steel pipes can be galvanized up to ca. 20-ft. lengths. In the case 
of steam pipes, state what class of non-conducting lagging is preferred, and 
whether for indoor or outdoor use. 

9—10. Slip joints, forged sleeve bolted joints, flange joints, etc. The 
particular type required should be specified and, in the case of flange joints 
to what standard, i.e. whether British, American, makers, etc. 

12. On long lines these should be provided every 400—600 ft. 

13. Fittings may be bends (90* or 46°), tees, crosses, Y-branches, ball joints 
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14. Is special anchoring required ? If so, where is it 
necessary ? 

16. Enclose a dimensioned profile and contour map, if 
the pipe line is for hydro-electric purposes. 

16. If for other purposes, send a dimensioned sketch 
showing proposed layout. 


(for small angle differences), reducers, etc. When any of the branches differ 
in size from the main the branch diameter should be specified. In the case 
of special fittings, send dimensioned sketch of the fittings required. 
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PLANER, METAL, ELECTRICALLY DRIVEN 

1. State type of planer. 

2. Give dimensions of planer in feet. Length 

Breadth Height 

3. What is the weight of the table alone, in pounds ? 

4. What is the maximum weight of the material to 

be planed in pounds ? 

5. Give particulars of the material to be planed. 

6. State number of tools cutting at one time. 

7. Give dimensions of each cut in inches. Depth 

. Width 

8. State cutting speeds required, in feet per minute. 

Maximum . Minimum Average- - 

9. State return speed required in feet, per minute. 

10. What type of speed regulation is required ? 

11. Give length of stroke in feet. Maximum ■ 

Minimum 

12. State maximum number of cycles run per minute. 

13. Give particulars of how the planer table is driven. 

14. State the efficiency of the drive. 


1. State whether an ordinary planer or one with a movable cutter holder, 

5. Steel, cast iron, bronze, etc. When possible, give shearing strength in 
lb. per sq. in,, and, in the case of steel, give its composition. 

7. This question refers to the masdmum cut. It shoiild also be stated in 
what material this masdmmn cut will be made. In addition, the dimensions 
of the cut with which the bulk of the work will be done should also be given. 

10. The following types of speed regulation may be obtained — 

(а) Regulation of cutting speed only, return at constant speed. 

(б) Regulation of both cutting and return speed, but cutting and return 
speed the same, 

(c) Regulation of both cutting and return speed, but cutting and return 
speed independent of one another. 

(d) Regulation of both cutting and return speed, but return speed either 
the maximum or the same as the cutting speed. 

12. A complete cycle represents one cutting and one return stroke. The 
answer to this question is of particular importance when short strokes and 
rapid speeds are being used, 

13. By rack or screw. If it is driven through a rack, state the speed of the 
belt-driven shaft (on the planer) at a given speed of planer table. If screw- 
drive, type and pitch of screw. 

14. The efficiency given should be the overall efficiency from the point of 
drive to the cutting tool. 
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16. Are many auxiliary motors required. ? If so, give 
particulars. 

16. State system, voltage and frequency of available 

supply. 

17. If main system is alternating current, is continuous 

current available for excitation purposes ? 


15. Such as for raising and lowering cutter bar or rapid movement of the 
cutters. If so, state h.p. and speed required in rotations per minute. 

16, If the supply is private, particulars should be given. Then include 
number of units, size of each in kW. or kVA., overload capacity of each, how 
driven, and specimens of the average daily load curve. These need only be 
given if the planer is very large and the capacity of the system comparatively 
small, as variation in the load on the motor may cause variations in the 
voltage. 
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PLANT, ASH REMOVAL 

1. State total quantity of ash to be removed in lb. per 

hour. Average- Maximum. .. 

2. Give full particulars of each boiler from which ash 

is to be collected. 

3. Give particulars of the fuel to be used. 

4. What method of ash removal is preferred ? 

5. Give particulars of power supply available. 

6. Are ashes to be used for manufacture of bricks, etc. ? 

7. Are the ashes to be treated for the removal of small 

coal ? 

8. Enclose dimensioned sketch showing foundations 

of all boilers. 

9. Enclose a dimensioned sketch showing proposed 

layout. 


2. Number of boilers, type, name of maker, size (average and maximum), 
ratings in lb. of water from and at 212° F., and state whether forced or induced 
draught is employed. 

3. Name of mine, size as fired, chemical analysis, calorific value in B.Th.XJ. 
per lb. 

4. State whether wet or dry removal is preferred. The following methods 
may be employed : Into wagons under furnace ; bucket or screw conveyors ; 
into pits below furnace filled with water from which ash is removed by scrapers 
or buckets l into channels through which water is kept continually circula- 
ting and which carries the ashes to outside containers ; liigh-water pressure 
injectors with a closed pipe system ; pneumatic suction. A pneumatic suc- 
tion system is sometimes combined with the others to remove fine ash direct 
from boiler flues. The choice of system is to some extent governed by the 
quality of the fuel, make of boiler, etc. 

5. Required for driving pumps, conveyors, etc. From existing trans- 
mission shaft or by electric motor. In latter case, state system, voltage, and 
frequency. 

6. If so, is this plant also to be included ? G-ive particulars (i.e. size, for 
what purpose and any tests they must pass) of the bricks, paving stones, 
tiles, etc., to be made. 

9. Plan and elevation required. This should show position of all boilers 
from which ash is to be taken, position at which ashes are to be dumped, pro- 
posed position of pump, etc., point where power is available, space available 
for pump, containers, ash grinder, cleaning apparatus, etc., when these are 
necessary. 
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PLANT, BRIQUETTING 

1. Give particulars of the class of material to be 

briquetted. 

2. What will be the percentage of moisture in a normal 

sample of the material ? 

3. What is the size of the material to be briquetted ? 

4. Give size of briquettes required. 

5. State hourly output required from the plant in tons. 

6. How is the plant to be driven ? 

7. Give particulars of steam supply available for drying 

material. 

8. Give dimensioned sketch showing proposed layout. 


1. State wlietiner coal (bittxiriLino-as, brown, coal, etc), sawdust, metal turn- 
ings (state metal, etc.) is to be used. Has the coal been washed ? If two 
classes of coal are to be mixed, give percentage of each in mixture. In case 
of metal what is the condition of the metal ? 

3. In case of coal, give the standard trade designation ; in other case describe 
as well as possible, or state percentage passing through a specified sieve. 

4. This should state shape, square, round, oval, etc., dimensions and weight 
in lb. 

6. If from an existing transmission, state speed and available h.p. If 
from a steam-engine, it will be assumed steam supply will be as given in 
answer to question 7. If by an electric motor, state supply, voltage, and 
frequency available. 

7. Steam pressure in lb. per sq. in. abs , and temperature in F. 
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PLANT, GOLD STORAGE 

1. State quantity of material to be chilled or frozen 

in tons per 24 hours. 

2. Give particulars of the material to be handled. 

3. Give the capacity of the chambers to be refrigerated 

in cubic feet. 

4. State the temperature to be maintained steady in 

the chamber in ° F. 

5. Give particulars of the construction and insulation 

of the rooms. 

6. What system of cooling is preferred ? 

7. State quantity of water available, for condensing 

purposes in gal. per hour. 

8. What is the temperature of this water in ° F. ? 

Average. Maximum Minimum. 

9. State the quahty of this water. 

10. What is the air temperature at the site in ® F. ? 

Average Maximum. . . . Minimum. 

11. How is the plant to be driven ? 

12. Give dimensioned sketch showing proposed layout 

of plant. 


2. State whether beef, mutton, rabbits, eggs, fruit (give kind), etc., are to 
be chilled or frozen. If the material is already chilled or frozen when placed 
in the chamber give its average temperature in ° F. If this is not stated, it 
will be assumed that warm meat, etc., is to be dealt with. 

3. State what length, breadth, and height are to be used. 

5. Dimensioned section of the walls, ceiling, and floor should be given on 
the sketch asked for in question 12, and state what quality of insulation will 
be used. 

6. State if by ammonia or carbonic acid process and whether a direct 
expansion, brine circulation or air circulation system is preferred. 

9. State whether clean or muddy, gritty, corrosive, etc. 

11. If by a steam-engine, give pressure in lb. per sq. in. abs., and tempera- 
ture in ® F. of the steam available, and state whether a condensing or non- 
condensing engine is to be offered. If the former, state the vacuum at the 
engine exhaust, or is a condensing plant also to be offered ? If a locomotive 
t 3 ?pe engine is to be offered, state class, quality, and calorific value of the fuel. 
If by an electric motor, state the system, voltage, and frequency available. 
If by a gas or oil engine, state quality and calorific value of fuel. 
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PLANT, CREOSOTING TIMBER 

1. State number of sleepers to be treated per eight- 

hour day. 

2. Give dimensions of the sleeper to be handled. 

3. State what process of creosoting is prefeiTed. 

4. Are sleepers also to be seasoned ? 

5. Give particulars of the fuel to be used with boiler. 

6. Is a supply of good water available ? 

7. What accessories are to be included ? 

8. Enclose dimensioned sketch showing proposed 

layout. 


1. Sleepers, poles, etc. They will be assumed seasoned unless question 4 
IS answered in the affirmative. If the quantity of creosote which is to be 
pressed into the timber is specified, usually 10 lb. per cub. ft., this sliould also 
be stated, as well as the class of timber and region from which obtained. 

3. Rueping, Lowry, full cell, or Bethell. 

4. Boulton process can be used to season the timber. Green timber is 
immersed m a cylinder charged with hot creosote oil and a vacuum applied. 
As the pressure falls the oil is kept at a temperature above that at which 
water boils. The water is condensed in the condenser. When practically 
all the water is removed more oil is pumped in, and final pressure applied till 
desired impregnation is obtained. 

5. Name, size, calorific value 

7. Feed pump, water injector, storage tank. 


13— (545S) 



194 


ENGINEERINe INQUIRIES 


PLANT, DEGASSING 

1. State total quantity of feed water to be dealt with 

in gal. per hour. 

2. State quantity of make-up feed water added in 

gal. per hour. 

3. Is this make-up water fresh or distilled ? 

4. Give the temperature of the feed water at the 

inlet to extractor plant in ° F. 

5. State the amount of air to be extracted in cub. 

ft. per hour. 

6. State system of air removal preferred. 

7. Is a regenerative degasser required ? 

8. Is exhaust steam available for heating the feed ? 

If so, state quantity in lb. per hour. 

9. Give particulars of any power available for driving 

pump when used. 

10.' Enclose a dimensioned sketch showing proposed 
layout of plant. 


1. i,e. total quantity going into boilers. 

5. It may be difficult to supply this information with accuracy. If so, 
in the case of fresh water make-up, state whether the water is sparkling and 
pure, from what source it is obtained, i.e. mains, river, canal, etc., and whether 
it has been previously treated for softening. 

6. This may be by agitation, boiling, vacuum, or a combination of these 
three, or by chemical means. 

7. By the ‘‘ Paris ” system, using manganese oast iron as degassing agent. 

9. i.e. h.p. available, speed of shaft ; indicate position of shaft on plan. 

10. This should indicate proposed position of degassing plant with refer- 
ence to boilers, etc. 
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PLANT, DUST REMOVAL 

1. Give full particulars of the work done in the shop. 

2. Indicate on plan number of points from which air 

will be extracted. 

3. State number of workpeople employed in room. 

4. Indicate on plan where dust-laden air may be 

discharged. 

6. Is the air to be filtered before discharge ? 

6. How is fan to be driven ? 

7. Enclose dimensioned plan and elevation of building. 


See also installatiozi, ventilating. 

1. Knife, etc., sliarpening plant. bnfiSng and polisliing plant, carpet snriac 
ing machinery. 

2. When the dust is raised by a machine it is advisable to place an exhaust- 
ing cap or hood over each machine. Each machine to be so treated should be 
shown on plan. 

4. The point should be chosen so that no nuisance will be caused by the 
dust. 

6. This IS sometimes done to recover valuable metal dust or to avoid 
creating a nuisance. In this case see also data sheet for air filter. 

6. From transmission, indicate position and state speed in r.p.m. ; if by 
electric motor, state system, voltage, and frequency. 

7. This should indicate all machines and all floors which have to be dealt 
with, as well as point of discharge for air and proposed position of fan or 
fans. 
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PLANT, EXTRACTION 

1. What class of raw material will be employed ? 

2. Give full particulars of the material as supplied to 

plant. 

3. What materials are to be extracted from the raw 

material ? 

4. State percentage purity of the finished materials 

required. 

5. How is the residue to be dealt with ? 

6. State whether a continuous or intermittent process 

is desired. 

7. Give particulars of the fuel to be used. 

8. Give particulars of any steam supply available. 

9. Give particulars of water supply available. 

10. Enclose dimensioned sketch showing proposed 
layout. 


1. Oil seed, wood, earth, bones (fresh or old), fish meal, meat meal, bark, 
liquid concentrates, etc. 

2. Liquid or sohd ; in case of solid whether in lumps or powder (state 
average size of lumps or percentage of powder left on sieve of a specified size) ; 
in case of a liquid, state the concentration ; percentage of moisture in average 
sample ; chemical analysis. Temperature of material as supplied to plant 
in ® F. 

3. Oil, fat, wax, tan, aether, acetone, benzine, chloroform, etc. ; more than 
one of these products may be extracted at same time. This will depend on 
material to be handled, process used, and purpose for which finished materials 
are required. 

6. Is it to be delivered dry or wet, in mass or briquetted, etc. ? If it is to be 
used in connection with any other process (such as, converting bone meal into 
charcoal), give particulars and say if necessary apparatus for this process is 
to be included. 

7. Coal, coke, oil, gas, etc., calorific value in B.Th.XJ. per lb., etc. 

8. Fresh or exhaust, quantity available in lb. per hour, pressure at plant 
in lb. per sq. in, abs., temperature in ® F. 

9. Chemical analj^is may be necessary ; quantity available in gal. per hour. 
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PLANT, GAS CLEANING 

1. State the quantity of gas to be cleaned in cub. 

ft. per hour, 

2. Give the temperature of the gas at entrance to 

cleaning plant in ° P. 

3. State pressure of gas at entrance to cleaner in 

inches w.g. 

4. From what source is the gas obtained ? 

5. Give chemical analysis of the gas. 

6. State the amount of dust contained in the uncleaned 

gas in grains per cub. ft. 

7. State amounts of moisture and tar contained in 

cub. ft. of uncleaned gas. 

8. To what extent must the gas be cleaned ? 

9. For what pui'pose will the gas be used ? 

10. Give particulais of cooling water available. 

11. Give particulars of the electrical supply available. 

12. Give dimensioned sketch showing space available 

for the plant. 


1. Answer to be given at 0° C. and 760 mm. pressure. 

4. 61ast furnace, state whethei* coal or coke fired, coke ovens, etc. 

8. Express as the maximum amount of dust, etc., which may be left in the 
gas, in grains per cub. ft. 

9. Gas engines, stoves, boilers, etc. 

10. State source, quantity in gal. per hour and pressure in inches w.g. 

11. State system, voltage, and frequency. 
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PLANT, ICE MAKING 

1. State quantity of ice to be produced per day, in 

tons. 

2. How many hours per day will be worked ? 

3. State thickness in inches and weight in pounds of 

the block preferred. 

4. What class of ice is required ? 

6i Is an ammonia or carbonic acid gas plant preferred? 

6. State quantity of water available for condensing 

purposes in gal. per hour. 

7. What is the temperature of this water in ® P. ? 

Average Minimum. ... . Maximum. 

8. State quality of this water. 

9. How is the plant to be driven ? 

10. What is the air temperature at the site in ° P. ? 

Average Minimum. . .. Maximum. 

11. Enclose dimensioned sketch showing space avail- 

able for plant. 


4. Is white or clear ice required ? State whether cell, can, or agitated can 
ic© is preferred. 

8. Is the water clear, muddy, gritty, corrosive, etc. 

9. If by a steam engine, give pressure in lb. per sq. in. abs., and tempera- 
ture in ® F. of the steam available, and state whether a condensing or non- 
condensing plant is to be offered. In former case, state vacuum at engine 
exhaust, or is condensing plant also to be offered ? If by an electric motor, 
state system, voltage^ and frequency of supply available. If by gas or oil 
engine, state quality and calorific value of the fuel. If a locomotive type 
engine is to be used, state class, quality, and calorific value of the fuel. 
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PLANT, IMPREGNATING 

1. State maximum number of articles to be impreg- 

nated per hour. 

2. Give dimensions of the article. 

3. Give general description of the construction of the 

article. 

4. Give particulars of the impregnating material to be 

used. 

5. How is this material to be heated ? 

6. Give particulars of any steam supply available. 

7. How is plant to be driven ? 

8. Give particulars of electricity supply. 

9. Enclose dimensioned sketch of proposed layout. 


See B.S.S., No. 144. 

2. This should be first for the largest articles and second for the av'erage 
i*un. When possible, enclose a dimensioned sketch of the article. 

3. This should give some idea of the density of the article and its capacity 
for absorbing the impregnating material. Also state whether the article must 
first be dried. 

4. Compound or varnish, its chemical composition or trade designation, and 
melting point in ® F. 

5. By steam or electrically. 

6. Live or exhaust, quantity in lb. per hour, pressure in lb. per sq. in. abs. 
If no steam is available, is a boiler to be offered ? In which case, state fuel to 
be used and its calorific value in B.Th.XJ. per lb. or cub. ft,, as case may be. 

7. From transmission, state speed ; or by electric motor. 

8. System, voltage, and frequency. 
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PLANT, liquid COOLING 

1. State quantity of liquid to be cooled in gal. per 

hour. 

2. State temperature of liquid before cooling, in ° F. 
3: State temperature of liquid required aftei* cooling, 

in °F. 

4. Give particulars of the liquid to be cooled. 

5. How is the liquid to be cooled ? 

6. State quantity of water available for condensing 

purposes in gal . per hotu. 

7. What is the temperature of this water in ° F. ? 

Average . Maximum Minimum 

8. State quality of this water. 

9. What is the air temperature at the site in ° F. ? 

Average . Maximum. Minimum 

10. How is the plant to be driven ? 

11. Give dimensioned sketch showing space available 

for plant. 


4. State the name, specific heat, and. specific gravity o£ the liquid. 

5. State if by ammonia or carbonic acid process ; direct expansion or brine 
circulation system. 

8. State if water is clean, muddy, gritty, corrosive, etc. 

10. If by a steam engine, give pressure in lb. per sq. in. abs., and tempera- 
ture in ® F. of the steam available, and state whether a condensing or non- 
condensing engine is to be oSered. In the former case, state the vacuum at 
the engine exhaust, or is a condensing plant also to be offered ? If by an 
electric motor, state system voltage, and frequency of the supply available. 
If by gas or oil engine, state quality and calorS&c value of the fuel. If a loco- 
motive type engine is to be used, state class, quality, and calorific value of the 
fuel. 
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PLANT, METAL GUTTING 

1. What class of metal is to be cut ? 

2. State maximum thickness of metal to be cut, in 

inches. 

3. What gas mixture is preferred ? 

4. Is hand or electric operation preferred ? 

5. Is gas supply available ? Give particulars. 

6. Will more than one cutter be in use at one time ? 

State number of flames simultaneously in use. 


1. Forged iron, steel, cast-steel, etc. 

2. Also state profile of tlie material to be cut, viz., angle iron, channel iron, 
rails, plate, etc. 

3. Acetylene -oxygen, hydrogen -oxygen, etc. 

5. If not, IS a complete gas producing plant also to be supplied ? In this 
case also enclose dimensioned plan showing proposed layout for gas pi’oducing 
plant, and state whether piping is to be included. 

6. When more than one is in use, state size of each flame. 
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PLANT, OZONIZING 

1. What is the class of building to be deodorized, and 

for what purpose is it used ? 

2. Give a detailed description of the smells or fumes to 

be removed. 

3. Give a description of the manufacturing processes 

to be carried on in each room. 

4. If a living room, state the average number of people 

present in the room at one time. 

6. Is there a ventilating system in use at present ? 
If so, give description. 

6. State volume of air in cub. ft . per minute extracted 

from the room by this system. 

7. Give description of any special precaution taken 

under present conditions. 

8. State any special requirements desired. 

9. Give detailed dimensioned sketch of the buildings. 


9. The sketch should also show the layout of any ventilating system 
employed, and should give the size of fans, ducts, etc., provided. 
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PLANT, PULVERIZED FUEL 

1. State capacity of plant required in tons per hour. 

2. Give full particulars of the fuel to be pulverized. 

3. With what class of plant -will pulverized fuel 

be used ? 

4. If drying is necessary, how is the dryer to be driven? 

5. Can hot gases be tapped from the flue for drying the 

coal ? 

6. What type of grinding plant is desired ? 

7. How is the pulverized fuel to be transported to 

the boiler ? 

8. Is an existing supply of compressed air available ? 

Give paiiiiculars. 

9. Send a dimensioned drawing of the plant in which 

the coal is to be fired. 

10. Send a dimensioned sketch of the boiler house, 
showing proposed position of plant. 


1. Or give such particulars of the plant, with which it is to be used, as will 
enable this figure to be calciilated ; such, for example, as normal evaporative 
capacity of all boilers working together in lb. per hour from and at 212® F., 
etc. 

2. Class of fuel ; coal, coke, lignite, etc, ; name of colliery ; size of fuel ; 
chemical analysis of fuel (see data sheet, page 13) ; percentage of moisture, 
and melting point of ash is important ; calorific value in B.Th.XJ. per lb. 

3. Boilers ; state whether Lancashire, Babcock & Wilcox, Stirling, etc. ; 
muffte furnaces ; annealing furnaces ; forge furnaces ; tool -heating furnaces, 
etc. 

4. If there is a transmission shaft available for driving this section, state its 
speed and size of available pulley, in ft. 

5. If so, indicate the point of extraction from flue on plant (question 10). 

6. Ball mill or crusher, central, or one per boiler. 

7. Can be transported as follows — 

(a) By screw conveyor to boiler hoiDpers, suitable up to ca. 100 yd. 

(b) By cable with discs to boiler hoppers, suitable up to oa. 100 yd. 

(c) By wagons and crabs to boiler hoppers, suitable up to ca. 100 yd. 

(d) By high-pressure air to boiler furnace, 2*5 - 4*6 At. per sq. in. 

(e) By low pressure to boiler furnace, 0*04 — 0*06 At. per sq. in. 

8. If existing mechanical draught fans or other source of compressed air is 
available, state size, speed, output, and pressure in inches w.g., which fan can 
supply, indicate its present position on plan (question 10) and give diameter 
and length of any connecting pipes. If other source of compressed air, give 
its pressure in atmospheres, and quantity of free air available in cub. ft. per 
minute. 

9. This sho^ild contain full dimensions of the furnace chamber and all 
obstructions, such as bridge walls, etc., in it* 
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PLANT, SAND BLASTING 

1. For what purpose will the sand blast be used ? 

2. State output required from plant. 

3. Give particulars of the material to be treated. 

4. State dimensions of largest piece to be handled. 

5. Is a suitable compressor to be included ? 

6. Enclose dimensioned sketch showing proposed 

layout. 


1. Blasting labels on bottles, producing ground glass, cleaning shell, clean- 
ing castings, etc. 

2. ISTumber of bottles to be handled per hour, square feet of glass per hour, 
number and calibre of shell, number and weight of castings to be cleaned per 
hour ; in latter case, state percentage of castings which can be cleaned in barrel, 
i.e. that are less than 50 lb. in weight. 

3. G-lass, iron, steel, or brass eastings, etc. 

6. If so, enclose completed data sheet for air compi'essor. 

6. This should show proposed position of compressor and its drive, position 
of sand drum and each apparatus using blast. 
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PLANT, SCREENING 

1. State nature of raw material to be screened. 

2. State the maximum quantity of material to be 

handled per day in tons. 

3. State the maximum quantity of material to be 

handled per hour in tons. 

4. How many classes of the material are to be made ? 

5. Give size of each class. 

6. Give approximate quantity of each class per day 

in tons. 

7. Where is the screened material to be delivered ? 

8. How is the spoil to be disposed of ? 

9. What is the clear head room under the picking 

floor, in feet ? 

10. What is the height of the pit bank above rail 

level in the screen house, in feet ? 

11. What is the distance from the bank to the screen 

house, in feet ? 

12. Give size and details of pit tubs. 

13. Give sizes, position and particulars of any wagon 

rails which are to be utilized. 

14. How is the screening plant to be driven ? 

15. Give dimensioned plan showing proposed layout. 


1. State name of raw material, coal, iron ore, gravel, etc. ; give size of 
largest pieces in inches ; state whether wet or dry and, if wet, state percentage 
of moisture content of an average sample. When very fine sifting is required, 
it is advisable to submit a sample of the material, 

5. This should give the trade designations in the case of coal, or the size 
of each screen (meshes per inch) to be used. 

7. Into railway wagons, carts, barges, ships, or for storage. 

12. A sketch of the tubs should be sent if available. 

14. If it is to be driven from an existing shafting, give the relative position 
of this shafting to the screening plant, state its speed in r.p.m., give diameter 
pulley, and state what h.p. is available for driving the screening plant. If 
it is to be driven by a steam-engine, state steam pressure in lb. per sq. in. abs., 
and temperature in ° F. available for engine. If it is to be electrically driven, 
state system, voltage, and frequency available. 

16. This should show position of screening plant with reference to pit head, 
all rails which may be used with their gradients and curves, position of dump 
for spoil if this is to be used, and delivery point for screened material. 
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PLANT, SHIP DISCHARGING 

1. State nature of material to be discharged. 

2. State quantity of material to be dealt with in tons 

per hour. Maximum. Average 

3. Give full particulars of the vessel to be discharged. 

4. State variations in tides and distance of lowest 

water level from quay surface, in feet. 

5. Give height of bulwarks above water level with 

vessel fully-loaded and vessel empty, in feet. 

6. Does vessel rest on bottom at low water ? 

7. Into what receptacle is the material to be dis- 

charged ? 

8. Is the plant to be fixed, travelling, or floating ? 

9. Is a weighing or counting attachment to be fitted ? 

10. State maximum vertical distance in feet that the 

material is to be raised, measured from quay 
surface. 


In the case of ship loading plant, this data sheet should be sent in together 
with completed data sheet on aerial ropeway, conveyor, transporter, etc., 
dealing with the manner in which the material will be brought from the mine, 
quarry, etc., to the quay. Where no quays are available and the ship is to 
be loaded at some distance from the shore, a detailed contour’ map of shore and 
sea (showing heights of land above and depth of bottom below sea-level) 
should be included for some considerable distance on either side of the pro- 
posed site, so that possible alternatives may be considered. 

1. Sand, gravel, grain, coal, sacks, boxes, etc., weight per cub. ft. in lb., 
dry or wet, size of average piece. The type of discharging plant offered will 
be fixed by the material to be handled but, in the case of some material, 
pneumatic handling can be employed instead of grab. State which type of 
apparatus is preferred. 

2. State also the number of hours the maximum demand may last, also 
how many hours per day the plant will be used. 

3. Type of vessel, registered tonnage, number of hatches, size of hatch 
(length and width), distance of centre of hatch from side of vessel. hlnclose 
a drawing of the vessel when this is available. These particulars should be 
given for largest vessel to be handled, 

7- Warehouse, railway trucks, dump, etc. 

8. See afeo data sheet for floating crane. 

If plant is to be floating, the following additional information is required — 

(a) Are the dimensions of the pontoon limited in any way ? 

{6) Is pontoon to be self-propelling ? If so, state speed. 

• ©lactric supply to be obtained from shore, or is generatinsr plant to be 

included on pontoon ? o o jr 
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11. State maximum horizontal distance, in feet, that 

the material is to he conveyed, measured from 
quay edge. 

12. Has the discharging plant to clear any obstruction ? 

Give particulars. 

13. How is the discharging plant to be driven ? 

14. Is discharging to be cairied on at night ? 

16. Enclose dimensioned sketch showing proposed 
layout. 


12. Such as railway trucks, dump, etc. 

13. May be driven from existing transmission shaft, in which case state 
speed in r.p.m. and show its position on sketch ; by electric motor, in whicli 
case state system, voltage, and frequency, and if a point of supply near 
proposed site is available. 

15. This should show position of wai'ehouse or railway tiucks, number of 
floors, maximum horizontal travel required, all points where material has to 
be delivered, details of any obstructions to be cleared, etc., all distances 
measured from quay surface or quay edge. On shore map, contours should 
be at 10 ft. intervals. JDraw attention to any positions where supports, etc-, 
cannot be placed. 
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PLANT, TIMBER SEASONING 

1. State quantity of timber to be dealt with per day 

of 24 hours, in cub. ft. 

2. Give maximum lengths, breadths, and thickness of 

timber to be handled, feet or inches. 

3. Give average thickness of timber, inches. 

4. Give full particulars of the timber to be dried. 

5. Has timber been partially air dried ? 

6. Give particulars of any exhaust steam available. 

7. Enclose dimensioned sketch showing proposed site 

and layout. 


1. If continuous seasoning is not carried on, state numbei* of working hours 
per day. 

2. These need not necessarily occur together, but will fix size of chamber. 

4. IS'ame from what country timber was obtained, when felled, and approxi- 
mate number of months timber has been felled. 

5. If so, state how long, or is timber straight from saw 'i 

6. Quantity in lb. per hour, pressure in lb. per sq. in. abs., and source. 
If live steam only is available, give similar particulars. State when and for 
how many hours per day exhaust steam is available. 

7. This shoiild show proposed site for plant, method of handling timber, and 
distances from exhaust or live steam supply. 
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PLANT, WATER DISTILLING 

1. State maximum quantity of distilled water required 

in gal. per hour. 

2. Can plant run 24 hours per day ? 

3. For what propose is the water to he used ? 

4. Give particulars of the water to be distilled. 

5. Can this source of water also be used for cooling 

purposes ? 

6. Give particulars of any steam supply available. 

7. Give particulars of the fuel to be used. 

8. Where is plant to be used ? 

9. Is the distilled water to be aerated ? 

10. Is an automatic self-cleaning plant required ? 

11. Enclose dimensioned sketch showing proposed 

layout. 


1. If this demand does not last 24 hours, state total quantity of distilled 
water required in the 24 hours, in gal. The plant can then be run at a lower 
rate, and water stored during slack hours to meet maximum demand. 

3. Laboratory, medical, drinking, or boiler feed. 

4. Fresh or salt, clean, muddy, etc., weight and chemical composition of 
salts contained per gal. 

5. If not, give particulars of the cooling water which may be used, i.e. 
source, quantity available in gal. per hour, and temperature in ° F. ^ 

6. Live or exhaust pressure in lb. per sq. in. abs., and temperature in ° F. 

7. Name, size, caloAfic value in B.Th.U. per lb. 

8. On ship or land. 


14— (5458) 
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PLOUGH, ELECTRICALLY DRIVEN 

1. What is the principal work on the farm ? 

2. What is the nature of the soil ? 

3. Give thickness and particulars of the different 

layers ploughed. 

4. Are the deep layers stoney ? 

6. Axe the fields flat or hilly ? 

6. Are there any ditches in the fields ? If so, give 

sketch showing number and position. 

7. Are the fields drained ? If so, state how. 

8. What is the total area in acres under plough ? 

9. Of this area, how many acres are under — 

(а) Grain. (I) Winter sowing. 

(2) Spring sowing. 

(б) Roots. (1) Potatoes. 

(2) Turnips or swedes. 

(3) Beets. 

(c) Other crops. 

10. Give particulars of yearly ploughing programme 

for each crop specified under 9. 

11. Give particulars of how the land is ploughed at 

present. 

12. State system, voltage, and frequency of supply 

available. 

13. Give particulars of power station equipment from 

which supply will be taken. 


10. This shoTjid include : (a) T 3 ^e of crops specified under (9). (b) Type of 
furrow, deep, shallow, dung, etc. (c) Depth of furrow in inches, (d) Dates 
on which ploughing is done, 

11. By steam plough or by use of horses, oxen, etc. If animals, state 
number of animafe used per plough. 

13. This should include distance of central station from farm in yards or 
miles. ITumber of units, size of each unit in kW. or kVA., overload capacity 
of each unit, type of prime mover used, and specimen of average daily load 
curve. If the farm is fed through a sub-station, the size of transformer and 
average daily load on it should be given in addition to above information. 
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POND, COOLING 

1. State quantity of circulating water to be cooled 

in gal. per minute. 

2. 'Wbat is the maximum temperature of the circulating 

water on leaving the condenser in ° P. 

3. Under what head will the water be delivered to 

spray, in inches w.g. ? 

4. State reduction in temperatme desired in ° F. 

5. Give full particulars of the atmospheric conditions 

in the locality where the pond is to be erected. 

6. Give sketch showring proposed situation of cooling 

pond. 


4, This should include the maximum, minimum, and average air tempera- 
ture and humidity occurring during the year. If daily records over a year are 
available, these should be sent. 

6. If tliis space is at all restricted, a detailed sketch should be sent, giving 
the size of the space available. Should a pond be already in existence, its 
size, including the depth, should b© given. If it is proposed to place the pond 
on the roof of a building, full particulars of the building structure should be 
given in order to check its capacity for carrying the additional 'vreight. The 
sketch should particularly indicate the prevailing direction of the wind, 
and the presence of any surrounding buildings which are likely to obstruct 
a free passage of cold air over the pond. 



212 


BNGHNEBBING INQUIRIBS 


PRESS, BALING 

1. State size of finished bale required. 

2. State weight of finished bale required. 

3. Give particulars of the material to be baled. 

4. State hydraulic pressure available in lb. per sq. in. g. 
6. Is hydraulic gear to be offered ? 


If size of press is known, state stroke, size of table, size of head, distance 
between columns, all in feet, instead of answering questions 1 and 2. 

1, bength, breadth, and thickness- 

3. Cotton, jute, wool, hides. State weight of a cub. ft, of the material in 
its raw condition. 

5. If so, enclose data sheets for primp, pipes, and accumulator. 
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PRESS, BRIQUETTING 

1. For what class of work is the press required ? 

2. Give particulars of the material to be dealt with in 

its raw state. 

3. Give dimensions of finished briquette required. 

4. State quantity of briquettes to be made in lb. per 

hour. 

5. What system is preferred ? 

6. Row is the press to be driven ? 

7. Is press to be fitted with drying or heating appara- 

tus ? 

8. Is press to be fitted with automatic feed, automatic 

ejection, or both ? 

9. Enclose dimensioned sketch show'ing proposed 

layout. 


See also data sheet for Plant, Briquetting. 

1. Coke dust, coal dust, ashes, small coal, brown coal, ore, cement, sawdust, 
shavings, feeding cake for cattle, etc. 

2. Name, size as fed to press, percentage of moisture, percentage of oil, 
etc., chemical analysis in case of coals. 

3. Dimensions in inches, also state weight of briquette required in lb. 

5. Wet or dry, choice will depend to some extent on the material to be 
pressed. 

6. By friction gear, from transmission shaft, by hydraulic power or com- 
pressed air (state pressure available at press in lb. per sq. in. abs.), by electric 
motor (enclose data sheet). 
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PRESS, FILTER 

1. State q^uantity of liquid to be filtered in gal. per 

hour. Average Maximum 

2. How long may maximum demand last ? 

3. Give full particulars of the liquid to be filtered. 

4. What type of press is required ? 

5. Is a forcing ram to be used ? 

6. If so, give partioulai's of compressed air supply 

available. 

7. If not, state what type of drive is preferred for the 

pump. 

8. Enclose dimensioned sketch of proposed layout. 


3. This should state name of fltiid to be handled, quantity of solid matter 
it contains in lb. per gal., full particulars of this material, name, hard or soft, 
specific gravity (dry), etc. 

1—3. If size of press is known, this may be given instead of answering this 
question. Thus, state thickness of cake required in inches and volume or 
dimensions of press chambers, 

4. ISTon- washing or through -washing t 3 rpe. 

6. Pressure in lb. per sq. in. gauge, 

7. From transmission, state speed in r.p.m., by motor, etc., enclose a com- 
pleted data sheet. 

8. Should show position of press, incoming and outgoing pipes, position of 
drive for pump, etc. 
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PRESS, FORGING 

1. State nominal power of the press required, in tons. 

2. For what class of work is the press mainly used ? 

3. Give particulars of the largest piece to be handled. 

4. Give specification of the material to be dealt with. 

5. State maximum number of finishing strokes required 

per minute. 

6. How is material to be handled whilst being forged ? 

7. What t37pe of forge is preferred ? 

8. How is forge to be driven ? 

9. Enclose dimensioned sketch showing proposed 

layout. 


This data sheet may also be used for presses for straightening large shafts, 
bending armour or ship plates, drawing, etc. 

2. Cogging, turbine discs or drums, shafts, etc. 

3. Length, breadth, thickness (or diameter), and weight. 

4. ^Nature of steel, composition, and strength. 

6- By overhead crane, 

7. Overhung or two columns. Choice will, to some extent, depend on work 
to be done. 

8. If by steam pressure, state pressure in lb. per sq. in. abs., and temperatui'e 
in ° F., and whether engine is to exhaust against back pressure (state pressure 
in lb, per sq. in. abs.). If by hydraulic power, state pressure in lb. per sq. m. g. 

If the necessary hydraulic gear is to be included, enclose data sheets for 
pump, piping, and accumulator. 
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PRESS, POWER 

1. Eor what class of work is the press requh'ed ? 

2. State dimensions of the object to be dealt with in 

its raw state. 

3. Give dimensions of the object to be dealt with in 

its finished state. 

4. Give particulars of material to be dealt with. 

5. What type of press is preferred ? 

6. Is the stroke to be adjustable ? 

7. How is press to be driven ? 

8. Is the press to be fitted with withdrawing cylinder ? 

9. Are the press plates to be heated ? 

10. What method of heating is preferred ? 


See also data sheet for forging press if this does not appear suitable for work 
to be done. 

1. Trim m i n g drop -forgings, disc stampings, flanging press, sleeper press, 
troughing press, shaft straightening press, shell press. 

2—3- State length, breadth, thickness, and weight. Whenever possible, 
enclose fully -dimensioned sketch of object to be handled in raw and finished 
conditions. 

4. Name, composition, hardness, temperature in ° JF. 

5. Single or duplex pattern, overhung or two column type. 

7. By friction gear, from transmission, state speed ; by hydraulic power or 
compressed air, state pressure available at press in lb. per sq. in. g. ; by 
electric motor, enclose data sheet. 

9. This will depend on the work to be done in press. 

10. When necessary, state whether by steam, gas, or electricity. State 
steam pressure in lb. per sq. in. abs., and temperature in ° B. and for electricity 
voltage. 
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PRESS, PRINTING, ELECTRICALLY 

DRIVEN 

1. State what type of press is to be driven. 

2. What is the speed of the shaft to be driven in 

r.p.m. ? Maximum Minimum 

3. Is an “ inching-in ” speed required ? 

4. If so, give this speed in r.p.m. and state for how 

long it is required in minutes. 

5. Is speed regulation required ? 

6. What h.p. is required at following speeds ? Maxi- 

mum speed h.p . . .. Minimum speed h.p. 

7. What starting torque is required ? 

8. Give particulars of how the press is to be driven. 

9. Is push-button control from different points of the 

press desired ? 

10. If so, state number of points and class of control 

required. 

11. Is the hand control lever to be connected with the 

controller ? If so, state whether mechanically 
or electrically. 


1. State whether press is rotary machine, flat bed, jobbing, etc. 

2, This only refers to printing speeds, and does not include “ inching -in ” 
speed. 

5. If so, give range. 

6. The h.p. required at the minimum prmting speed should be estmiated 
with care, as too high a figure will necessitate a motor larger than really 
required. This is of particular importance if most of the printing will be done 
at or near maximum speed- 

7. This will depend on the make and type of pi^ess. It should be stated as 
a percentage of maximum the torque required (’which should correspond to 
the maximum h.p. given in question 6). 

8. Is the motor to be direct-coupled to the press or to drive it through belt, 
chain, or gear ? If either of the last two should be the case, is any particular 
speed ratio desired or is the choice of the motor speed free. 

10. State whether stop ; start and stop ; start, stop and speed control is 
required. 

11. The hand control lever should only be connected with the starter or 
controller in the smaller sizes. It is preferable to so connect it electrically 
that, on working the lever and putting on the brake, the motor is automatic- 
ally switched out. 



218 


BISTGINEEBING INQUIKIES 


12. Is electric braking desired or is a brake magnet to 

be provided ? 

13. Is the slow speed for “ inching-in ” to be obtained 

by a separate motor ? 

14. Will the machine be driven by more than one 

motor ? If so, state how many. 

15. State system, voltage, and frequency of supply 

available. 

16. Give dimensioned sketch of the press showing 

space available for the motor. 


12. If a brake magnet is to be provided, give answers to the relative ques- 
tions on brake magnet data sheet. 

13—14. Apply only to rotary piinting machines. 

13. The necessary gearing between the small motor and tlio machine or 
large motor should be provided by tlie printing press mannfactnrer. When 
preparation is complete, the speed of the small motor is usually increased 
till the large motor can take up the load without jerk. 

14. This may occur in four or more roll machines, in which the motors may 
sometimes run alone and sometimes together. Full particulars should be 
given of the arrangement proposed. 

16. In many types of printing presses the motor can be put inside the 
printing press frame. This may, however, limit the size of motor which can 
be used, and hence fix the speed. 
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PRODUCER, GAS 

1. Wh-at kind of gas is required ? 

2. State quantity of gas required in cub. ft. per min. 

Maximum Average.. . 

3. Is the gas demand steady or variable during the 

day ? 

4. In the latter case, state maximum and minim um 

demands and time in which this change is likely 
to occur. 

5. State calorific value of gas required in B.Th.U. 

per cub. ft. 

6. Give full particulars of the fuel available for the 

gas production. 

7. What is the calorific value of the fuel in B.Th.U. per 

lb. ? 

8. For what purpose ■vVill the gas be used ? 

9. Is a steam supply available for the producer ? 

If so, give particulars 

10. Are there any exhaust gases of more than 200 ® F. 

temperature available ? 

11. If so, state quantity in lb. per min. and temperature 

in °F. 


1. Mond gas, water gas, etc. 

2. Gas producers are not suitable for carrying overloads, consequently the 
quantity of gas required should be estimated with care. If the quantity of 
gas required is not known, then full particulars of each furnace to be heated, 
giving size of furnace, temperature required in ® F,, size and weight of articles 
to be heated, number of articles at one heat in furnace, or total weight of 
batch and number of hours per heat should be given. If the furnaces are 
already in use, state the daily consumption of fuel in each furnace and number 
of hours in heat, and the calorific value of the fuel used. In the case of steam 
boilers, state quantity of water to be evaporated in lb. per hour, boiler pressure 
in lb. per sq. in. abs., and superheat required in ° F. In the case of gas engines, 
state maximum continuous b.h.p. required. 

6. State type of fuel, anthracite, bituminous coal, lignite, nut shells, 
shavings, coke, etc,, size of fuel ; give an analysis of the fuel, particular 
attention being paid to the siilphur content. 

8. Gas engine, plate forge, or tool furnaces, core stoves, galvanizing baths, etc. 

9. State whether live or exhaust ; steam pressure in lb. per sq. in. abs. ; 
temperature in ^ F. at point where producer will be erected, and quantity in 
lb. per hour available for the gas producer. 
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12. Is a supply of cooling water available ? 

13. If so, state source, quantity in gal. per hour, and 

average temperature in ° F. 

14. Can this water run to waste, or is a cooling tower 

to be used ? 

15. State system, voltage, and frequency of electric 

supply available. 

16. Are by-products to be recovered ? 

17. Is plant to run for long periods continuously ? 

18. Enclose dimensioned sketch showing proposed 

layout 


17. In such cases, state how often (i.e. after many hours continuous running) 
and for how long plant may be shut down. 

18, This should show the point where the coal is delivered, where and how 
the ashes are to be removed, proposed position of the gas producer, positions 
of the various furnaces with their gas demand in cub. ft. per hour against 
each, position of steam and water supply, etc. 



E!]SrGHKEERIN& INQUIRIES 


221 


PROTECTION, SHORT-CIRCUIT 

1. Wliat is the apparatus to protect ? 

2. Give particulars of the supply. 

3. Is neutral point earthed ? 

4. State full-load output in kVA. and percentage 

overload capacity for each generator and trans- 
former to be protected. 

5. State low tension voltage and type of connection 

used for all transformers to be protected. 

6. What system of feeder protection is to be used ? 

7. State full-load cimrent flowing in feeder. 

8. Give particulars of feeder. 

9. How many feeders are wor kin g in parallel ? 

10. Enclose a line diagram of comiections of the plant 
to be protected 


See also data slieet for relay, reactance coil, leakage indicator. 

1. G-enerator, transformer, feeder, overhead line. 

2. System, voltage, and frequency (of apparatus to be protected). 

3. If earthed through a resistance, state amount of resistance used. 

5. Star or delta. 

6. Merz-Price or split conductor (the latter method requires special cables), 
differential, selective, etc. 

8. Section of cores, construction of cable (single-, two-, three-, four-, or 
six-core method of insulation and armouring), lengths in yards. 

10. This should be a diagram of connections for all apparatus in station and 
fed from station. Those parts which are to be protected against short-circuit 
should be specially indicated. 

This data sheet may also be used for protection against dead earth, but in 
this case it should be specially stated that this form of protection is desired. 
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PULLEY, JOCKEY, FOR BELT DRIVE 

1. State oontiimous h.p. to be transmitted. 

2. What is the distance between the driving and 

driven shaft in feet ? 

3. State diameter of pulley in inches. Driver 

Driven 

4. State width of belt in inches. 

5. State speed of belt in feet per minute. 

6. Is a fast and loose pulley used ? 

7. Show direction of rotation of the belt on the sketch. 

8. State atmospheric conditions under which belt 

will be working. 

9. Is load steady or fluctuating ? 

10. Is the load impulsive or subject to shocks ? 

11. Is the direction of rotation to be reversed ? 

12. Grive sketch of existing layout. 


8. This shoiold state whether there is mnch moisture, steam, or chemical 
fumes present, and whether oil or water is likely to get on to the belt. 

12. As the jockey pulley has to be fixed, the sketch should show the heights 
of the centres from floor-level, the horizontal distance between the centres, 
and their distance from the nearest wall, all in feet, for the existing drive. If 
it would be more convenient to suspend the jockey pulley from the ceiling, the 
height of the room in addition to the above dimensions should also be given. 
If either the driving or driven machine has outboard bearings, this should 
be stated. The sketch should also contain a rough block plan and elevation 
of the driving and driven machines to show the space available for the jockey 
pulley. 
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PUMP, AIR LIFT 

1. Grive quantity of water to be pumped in gal. per 

minute. 

2. State height above ground level to which it has 

to be pumped, in feet. 

3. State the depth of the water level in the well below 

the desired discharge level, in feet. 

4. ’What is the total depth of the well below the 

discharge level, in feet ? 

5. What is the temperature of the water to be 

pumped ? 

6. What is the condition of the well casing ? 

7. Give diameter of well casing in inches. 

8. If the well has ah'eady been worked, give full 

particulars of the existing pumping plant. 

9. Give dimensioned sketch showing space available 

at the head of the well, and proposed layout of 
plant. 

10. Is compressed air supply available ? If so, give 
quantity of free air in cub. ft. per min., and 
pressure at top of well in lb. per sq. in. abs. 
available for use in the pump. 


8. Tins slioiilci irLclvid.e type, size of pump, and. d.iscliai*ge obtained from it. 
Is the air lift pump to replace the old pump or act in conjunction with it ? 
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PUMP, BOILER FEED 

1. State quantity of water to be pumped in gal. per 

hour. Normal. Maximum . 

2. Give pressure required at pump outlet in lb. per 

sq. in. abs. 

3. What is the maximum temperature of" the water 

at the pump inlet in ° F. ? 

4. What is the suction lift in feet ? 

5. Has the water been chemically treated before use ? 

6. If so, give particulars of treatment. 

7. Is the pump to work alone or deliver into a common 

pressure pipe ? 

8. If the latter, give full particulars of the other 

pumps. 

9. Is the boiler fitted with an automatic feed regu- 

lator ? 

10. If so, give particulars of the pattern used. 

11. How is the pump to be driven ? 

12. If by electric motor, state system, voltage and 

frequency of available supply. 

13. If by steam-engine or turbine, state steam pressure 

at engine stop valve in lb. per sq. in. abs., and 
steam temperature in ° P, 

14. Is the engine or turbine to work condensing or 

non-condensing ? 

15. If the former, state vacuum obtained at exhaust 

flange of engine or turbine. 


1. For how long is maximum demand to last in hours, and are frequent 
variations in quantity of water pumped, or in pressure, likely to occur ? 

4. The water may run to the pump under a gravity head. This should 
always be the case when hot feed is being pumped. The suction lift given 
should include the head due to pipe resistance when handling the maximum 
quantity of water. 

6. If not, give source of water and hardness factor. 

8. This should give the output of each pump, type of prime mover used to 
drive pump, size of pipe into which the pumps deliver. 

13. Does pump receive steam from an independent source or from the same 
boiler that it feeds ? 
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16. If the latter, state back pressure in lb. per sq. in. 

abs. at exhaust flange. 

17. Is the feed water to be heated by the exhaust 

steam from the engine or turbine ? 

18. What accessories are required ? 

19. Give dimensioned sketch showing proposed layout 

of plant. 


16. The pump may exhaust to atmosphere or into a feed- water heater. 
If the back pressure cannot be accurately given, the type, size, and make of 
feed-water heater, together with a detailed sketch of the pipe line, should be 
given. 

18. This should indicate whether piping, non-return valve, sluice valve, 
water meter, pressure, and vacuum gauges, etc., are required. 

19. The sketch should be dimensioned, and should show the position of the 
boiler feed pump relative to the boiler, feed heater, and hot-well, as well as 
the lengths and diameters of all pipes and the number of bends m each run. 


15 -*( 5458 ) 
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PUMP, LIQUID 

1. State quantity of Kquid to be pumped in gal. per 

minute. Normal. Maximum 

2. Is tlie-quantity of liquid pumped to be varied ? If so, 

how often, for how long, and between what limits? 

3. Is the pressure of the liquid pumped to be varied ? 

If so, how often, for how long, and between what 
limits ? 

4. What is the maximum temperature of the liquid 

in °F. ? 

5. What is the quality of the liquid ? 

6. What is the maximum total suction lift from lowest 

water level to centre of pump in feet ? 

7. What is the maximum total delivery lift from centre 

of pump to highest point of discharge in feet ? 

8. What type of pump is desired ? 

9. Is continuous or intermittent service required ? 


2-3. Such conditions are frequently required in large pumping stations. 
If possible, a chart showing the hourly or daily variations of the output from 
the pump should be included with the inquiry. 

6. The quality of the liquid should be completely specified. This will 
include its condition, whether clean, gritty, or with solids in suspension. In 
the last instance, the size of the largest solid likely to come through should be 
given. If the liquid is corrosive, the nature of the acid or alkali and its 
approximate strength should be stated. If a salt solution is being handled, 
a chemical analysis should be given. If a liquid other than water (oil, spirits, 
acid, etc.) is to be pumped, its specific gravity and viscosity at the tempera- 
ture stated under (2) should be included in the data given to this question. 

6. This includes lift and friction head. If there is any variation in the level 
of the liquid in the suction sump, the maximum variation in feet should be 
stated. 

7. This includes total lift and friction head. If there is any variation in 
the level of the liquid at the discharge, the maximum variation in feet should 
be given. It shoifid be stated, when there is any variation in the suction and 
discharge water-levels, whether the variations occur together or at separate 
times, so that the maximum total overall lift may be accurately calculated. 

If the pump delivers into a main pipe line common to other pumps, full 
particulars of the piping, length, variation in diameter, and size and type 
of each pump, together with the number delivering into the pipe at the same 
time, and the quantity of liquid each is dehvering, should be stated- If the 
pump is to discharge into closed vessels, such as in bleaching plants, hydraulic 
accumulators, etc., the maximum pressure in lb. per sq. in. g. in such vessels 
should be stated in addition to the lift. 

8. State whether centrifugal, turbine or ram, horizontal, inclined or 
vertical, submersible. 
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10. How is the pump to be driven 2 

11. Does pump start with valve open or closed ? 

12. Is the pump to be started automatically or by hand ? 

13. How is the automatic starter to be operated ? 

14. Is a compressed air or vacuum pumping plant 

desired ? State which. 

15. What accessories are required with pump ? 

16. Give dimensioned sketch of proposed layout. 

17. State for what purpose the pump is to be used. 


10. State what type of prime mover is desired. Where the prime mover is 
to be supplied by the pump maker, send in a completed data sheet, for the 
type of prime mover desired, containing answers to all questions applicable 
to the case in question. If the pump maker is not to supply the prime mover, 
is a combined bedplate to take the latter to be supplied with the pump ? If 
so, the height of the centre of the prime mover shaft from the imderside of 
its sole plate (in ft.) and type of coupling to be used, solid (if so, is half coupling 
to be supplied by pump maker), flexible, etc., should be given. 

11. When the motor is to be obtained from a different manufacturer to the 
pump maker, it is necessary to know the startmg torque required. This will 
depend on whether the pump is started with the valve open or closed, and 
should be given by the pump manufacturer as a percentage of the normal 
running torque. 

13. This can be done by floats, ropes, and counterweights, or by difference 
in pressure through pressure switches or contact switches. In such cases, a 
sketch should be given to show the amount of movement provided by the 
float or the range of pressure available to operate the constant switches. Is 
the starting and stopping to occur at highest and lowest water-level in suc- 
tion sump, or at lowest and highest water-level in reservoir ? 

14. These systems are very useful for pumping corrosive hquid, sewage, etc. 
Is a supply of compressed air available ? State quality available, in cub. ft., 
of free air per min., and pressure in lb. per sq. in. abs. If not, is steam supply 
available ? State steam pressure in lb. per sq. in. abs., and steam temp, in ® F. 

15. The following accessories may be included: charging gear, foot valve, 
strainer, non-return valve, etc. If a centrifugal pump is to stand idle for any 
length of time the foot valve will probably not remain tight and, consequently, 
the suction pipes will slowly empty. In this case a charging set should be 
provided. 

16. The sketch should be a detailed one, showing the length, diameter of 
piping, and number of bends, valves, etc., in each run. Full particulars 
should be given to enable friction head to be calculated. In the case of con- 
densing plant, friction head of the condenser should be stated. 

In the case of mine pumps, particular attention should be drawn to any 
limitations in the size of the pump due to size of cage or maximum weight it 
can carry, size of the underground roads or bad bends in them along which 
the pump has to be taken. A sketch of the underground pump room should 
be given to show space available. In the case of a dock pumping scheme, 
submit dimensioned drawing of dock, and show position of pump relative to it. 

17. Waterworks, docks, sand dredging, chemical works, bleaching works 
(state process used), sewage, salvage, circulating pumps for condenser, 
hydraulic, drainage, etc. 
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PUMP, VACUUM 

1. What is the required capacity of the pump in 

cub. ft. of free gas per minute ? 

2. What is the vacuum in inches of mercury desired 

to be maintained in the vessel to be exhausted 
when the pump is handling the above quantity 
of gas ? 

3. Give full particulars of the gas to be handled. 

4. What is the gas temperature at pump inlet in ° P. ? 

6. Will the gas contain dust ? If so, state quantity 

of dust present in grains per cub. ft. 

6. Against what pressure is the pump to discharge in 

lb. per sq. in. abs. ? 

7. In what time must this vacuum be obtained, in 

minutes ? 

8. Give particulars of vessel to be evacuated. 

9. What type of pump is desired ? 

10. How is the pump to be driven ? 

11. Give dimensioned sketch of space available. 


3- Tliis sliould state name, if a mixtiare give chemical analysis, and. state 
density at 14*7 lb, per sq. in. abs. pressure and 60® F. 

6- If the pump is not operating at sea-level, give the altitude at which the 
pump will be erected in addition to the discharge pressure. 

7- Need not be answered when the vacuum is to be maintained continuously, 
as in case of turbine vacuixm pumps, etc. 

8. Volume in cub. ft., length, and diameter of connecting pipes. 

9, Wet or dry pump ; reciprocating piston or rotary impellors. 

10. WTiether from existing shafting, in which case state speed m r.p.m. 
and size of available pulley, by steam engine, turbine or electric motor, in 
which case supply data sheet for the type desired. 
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PURIFIER, WATER 

1. State quantity of water to be purified, in gallons. 

Average per hour. Maximum per hour 

Average per 24 hours . 

2. What is the temperature of the water at the purifier 

inlet ® F. ? Minimum Maximum 

Average 

3. Give source of supply of the water. 

4. State the nature of the impurities to be removed. 

5. Has the water a marked taste or odour ? If so, 

describe as clearly as possible. 

6. Is the water known to be contaminated with 

sewage ? 

7. Does the turbidity of the water varj' greatly with 

the rainfall ? 


1. If it is not possible to state the amount of water required, the purpose 
for which the water is required, the total number of inhabitants in the town to 
be supplied, or the number of persons in the institution, should be given. 
Should the quantity of water required vary much during an hour, the maxi- 
mum and minimum during the hour should be given and, when possible, a 
chart showing the variation over 24 hours, included with inquiry. 

3. This should state where the water is obtained ; whether river, lake, spring, 
well, etc. 

4^6. The impurities to be removed may be divided up into — 

(а) Suspended matter. 

(б) Dissolved salts. 

(c) Iron or manganese in solution 

(d) Acidity or alkalinity. 

(e) Colour. 

(/) Odour. 

(gr) Bacteria. 

In describing the water, it should be stated whether the suspended matter 
settles out rapidly on standing or, if the water still remains opaque after some 
horirs. If it is possible to make experiment, state at what depth below the 
surface a wire, 1 mm. diameter, just becomes invisible. If the suspended 
matter settles, is the deposit white or coloured, and what is its nature ? Is 
the precipitation and clearing accelerated by adding aluminium sulphate 7 
If the water is clear and sparkling or dull, this fact should be noted. The 
permanent and temporary hardness should be given. Does the water contain 
any free gas, such as oxygen, sulphide of hydrogen, carbonic acid gas, methane, 
ammonia, etc. When such are present the amount should be expressed as 
so many milligrammes per litre of water. Wherever possible, a chemical 
analysis and a bacteriological report of the water shordd be sent with the 
inquiry. The bacteriological report should be complete and should state the 
total number of germs of all kinds per cub. cm., and also the presence or absence 
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8. Is the water to be sterilized as well as purified ? 

9. Is any system of pre-purification employed ? If 

so, give description of the process and the plant 
used. 

10. Is a gravity or pressure system of filtration most 

suitable for the existing conditions. 

11. Will the purified water be discharged into tanks 

or direct into the mains ? 

12. Does the water flow or must it be pumped to the 

filters ? 

13. In the former case, what is the available head at 

the filter inlet in feet ? 

14. In the latter ease, give the total head against which 

the filters will work in feet. 

15. If pumps are necessary, give particulars of the 

power available for driving them. 

16. Is water for cleaning the filters available ? If 

so, state head in feet. 

17. Is a five steam supply available ? If so, state 

steam pressure in lb. per sq. in. 

18. Give dimensioned sketch of proposed layout. 


of disease -producing germs. Failing an analysis and report, an average 
sample of the water containing at least 1 gal. should be sent. 

9. The description shoxald include the size and amount of filter surface in 
sq. ft., the nature and the quantity of chemicals added per cub. ft. Also 
details of the layout showing the sizes of pipes, pumps, reservoirs, tanks, etc., 
should be shown on the detailed sketch asked for in question 18. Give total 
heads in ft. against which the existing pumps work, and state whether there 
is any spare power available and, if so, how much in h.p. 

13. This is the total head less friction head in pipes, valves, etc. 

14. This should include total lift plus total friction head in pipes, valves, 
etc., but excluding the filter. 

15. If existing power is available, the amount available for extensions should 
be given. If the power plant must be extended, state what type of prime 
mover is required, and give necessary particulars of the supply available for 
it. 

18. The plan shoiild contain full particulars of any existing buildings which 
are to be used, with the necessary dimensions from which the available space 
for plant, and the heads against which the pumps must work can be obtained. 
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PUSHER, INGOT 

1. State maximum, number of ingots to be bandied. 

2. Give full particulars of tbe ingot to be bandied. 

3. State total stroke required in feet. 

4. Give dimensions of cbarging door. Widtb- 

Height. 

5. Is cbarging door to be automatically opened by 

pusber ? 

6. Are water-cooled sliding rails employed in tbe 

furnace ? 

7. How is pusber to be driven ? 

8. Is a travelling pusber required ? 

9. Enclose dimensioned sketch of reheating furnace 

with which pusher will be used. 


See also data sheet for reheating furnace. 

1. May he used, for ingots, hlooms, or billets. This shoiold refer to ingot, 
etc., details of which are given in answer to question 2. 

2. Dimensions and weight in lb. of largest piece to be handled. 

3. The pusher should be capable of a stroke equal to full length of furnace, 
so as to be able to empty latter. If space does not permit of this, state exact 
stroke required. 

7, Hydraulically, by steam, or by electric motor. State hydraulic pressure 
in lb. per sq. in, g. ; steam pressure in lb. per sq. in. abs., and steam tempera- 
ture in ° T", ; or system, voltage, and frequency of supply. 

8, This can be arranged if the pusher is to serve more than one fumaoe, 

9, Sketch should show proposed position of charger. 
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PYROMETER 

1. Give range of temperature to be measured in ° C. 

2. State t37pe of pyrometer preferred. 

3. Is an indicating or recording instrument required ? 

4. If indicating instrument is required, state of what 

class. 

5. What accuracy is required in the readings ? 

6. What is the nature of the work in which the 

p 5 r‘ometer will be used ? 

7. Give a dimensioned sketch of the furnace into 

which the pyrometer will be built. 

8. State the number of points at which the tempera- 

ture is to be measured. 

9. Is electricity available to drive the recorder ? 

10. Give the length of the leads required in feet, 

1 1. Will these leads be exposed to great heat or weather 

conditions ? 

12. State size of hot body whose temperature is to be 

measured. 


1. State temperature in ° F., if this scale is desired instead of centigrade 
scale. 

2. Thermo-electric pyrometers are suitable for temperatures between ; 
minus 200° C., and plus 1,600° C. 

Hesistance pyrometers are suitable for temperatures up to 1,000° C. 

Radiation pyrometers are suitable for temperature up to 2,000° C. 

3. State also whether fixed or portable type is desired. 

4. Whether edgewise, flat, or circular scale. 

5. Express as plus or minus. .° C. 

6. It should be stated whether the pyrometer will be used, under pressure, 
in molten metals or in corrosive fluids. When used in vessels under pressure, 
state pressure in lb. per sq. in. abs. 

7. Particularly showing the thickness of the wall into which the pyrometer 
is to be built. 

9 . If so, state system, voltage, and frequency. 

10. Or give the distance in feet between the positions of the pyrometer and 
the instrument. Some patterns of recording instruments can be used to 
register more than one temperature at a time, for example, flue gas tempera- 
ture and boiler feed water temperature. If such an instrument is desired, 
particulars as asked for above must be given for each temperature, 

12-15. Apply only to radiation pyrometers. 

12. Size of smallest piece visible should be given in inches. 
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13. Is this body in the furnace or in the open ? 

14. May an opening be made in the furnace wall ? 

15. If existing opening may be used, state size, in 

inches. 


13. In tlie former case, it will be assumed, tbat body is to be in furnace only 
for a short time and. that its temperature and not furnace temperature is in 
this case important. In latter case, what are the surroundings of the hot body, 
and how near to it may the pyrometer tube be brought ? 

14. This will be left open whilst making reading. If smoke and fumes are 
liable to issue by this opening and obscure furnace, mention this fact. 



234 


EN&INBBRIN& INQUIRIBS 


REACTANCE, POWER 

L State system, voltage and frequency of supply. 

2. Wliere ■will the reactance coil be connected ? 

3. What type of reactance coil is desired ? 

4. Give particulars of all generators connected to the 

busbars. 

5. Give particulars of all transformers in station. 

6. Give particulars of all outgoing lines. 

7. Send diagram of connections for the station. 

8. If the station is not yet fully developed, give the 

fullest particulars possible of the proposed 
future additions to the plant. 


1. Voltage is outgoing line voltage. 

2. Immediately before generator, between generator and transformer, 
before outgoing fine, etc. 

3. With iron core or non-magnetic core. 

4. Following data are required — 

(а) Voltage. 

(б) kVA. output. 

(c) Overload capacity. 

(d) for the generator, to be given by the makers. 

(J 

(e) Are damping windings provided ? Or has the generator solid pole 
shoes or, in case of solid rotor type field, are brass wedges used ? 

5. Same as for (4), except that (e) may be omitted. 

6. Following data are required — 

(а) Whether cable or overhead transmission. 

(б) Voltage on line. 

(c) kVA. carried by line. 

(d) Self-induction of 1 mile of the line in milU -henries. 

(e) Capacity of 1 mile of the line in micro-farads. 

In the case of cables, (d) and (e) can usually be obtained from the cable 
makers. If (d) and (e) cannot be given for an overhead transmission line, 
then give the following data — 

(а) Diameter of wire in inches or standard size. 

(б) Distance of the wires from one another in inches. 

(c) Are the conductors ssnnmetrically arranged ? A small dimensioned 
sketch, showing arrangement of conductors on transmission mast, should be 
sent. 

(d) Aje conductors solid or stranded ? 

(e) Is an overhead earth wire used ? 

(/) 0:ive the height of the wire above the earth or from overhead earthed 
wire, in inches. 

7. This should show sizes of connecting mains, type of main used (cable or 
bare copper bar), distance between bam, etc., and distance between each piece 
of apparatus, i.e. generator, transformer, etc. 
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9. State maximum value to ■whicli th.e current must 
be limited. 

10. State value of current up to wMcb the reactance 
must have a straight line characteristic. 


9. Express as a percentage of tlie full -load value. 
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RECORDER, WATER 

1. State minimum level to be recorded. 

2. State difference in level to be recorded. Maximum 

Average. 

3. Do variations in water-level take place very rapidly, 

or with considerable turbulence ? 

4. Is chart to be for daily or weekly periods ? 

5 . State sub-divisions required on scale. 

6. Where will the apparatus be used ? 

7. Enclose dimensioned sketch of apparatus in which 

recorder will be used. 


This data sheet can also be nsed for V-notch recorder, or for water-level 
indicator. 

1. This fixes the datum line. 

3. If water becomes very turbulent this is liable to affect accuracy of read- 
ings, and the fi.oat should then be protected with a pipe. 

5. Cusecs, cub. ft. per minute. Or if preferred, can also read direct in 
inches, feet, etc. 

6. Indoors or outdoors, exposed to weather. 

7. This should be a sectional drawing of the river, flume, channel, etc., plans 
and elevations of tank, reservoir, well, etc., showing place where water flows 
away, shape and section of orifice ; in all cases show where recorder is to be 
©rect^. 
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RECTIFIER, MERCURY ARC 

1. Give particulars of the A.C. system on which the 

rectifier is to be used. 

2. Give continuous current output required in kW. 

3. Give continuous current voltage required. 

4. What overload will the rectifier have to carry ? 

5. What is the minimum load likely to be on the 

rectifier ? 

6. What voltage regulation is required ? 

7. Is remote control of the rectifier desired ? 

8. Give particulars of the nature of the load on the 

rectifier. 

9. What type of rectifier is preferred ? 

10. Give particulars of water supply available for 

cooling. 

11. Is a separate recooler for this water to be supplied ? 

12. Is the rectifier to operate in parallel -with other 

apparatus ? Give full particulars of this 
apparatus. 


I, Single-, two- or three-phase voltage, if voltage is variable state — 
per cent, and frequency. 

4-5. To bo expressed as a percentage of the normal full load given in 
question 2. 

6. A normal rectifier has a pressure drop of ca, 12 per cent from light load 
to full load. If closer regulation is required, the use of a cathode reactance 
coil will reduce the above figure to ca. 5 per cent. If still closer regulation 
than this is desired, + 6 per cent can be obtained by tappings on the transformer 
and the use of a suitable switch. If constant voltage at all loads is required 
use an induction regulator. 

7. Such, for instance, as the remote control from the main station of a 
rectifier in a sub-station. 

8. Lighting, power, traction, welding, etc. 

9. Glass or iron body. There is usually not much choice, glass being suit- 
able up to ca. 100 amp., and iron having to be used above this. 

10. State source, quantity in gallons per hour and pressure in inches w.g. 

II. A recooler should be used when the rectifier supplies a traction load, or 
the system has one pole earthed, or L.C. voltage is above 600 V . 

12. Type of apparatus, whether motor generator set, rotary converter or 
another rectifier should be stated. Also state maker’s name, output in kW., 
and voltage regulation from no load to full load, for each set worldng in 
parallel. In the case of rectifiers it is possible, under certain conditions, to 
run more than one rectfier from the same vacuum pump and ignition set. 
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13. Is one pole of the D.C. system earthed ? 

14. Is the rectifier to supply a D.C- three-wire system ? 

15. Grive dimensioned sketch showing space available 

for layout. 


14. If so, it is preferable to design rectifier to work across outers ratber than 
nee tyjro rectifiers. In this case the ont-of -balance current can usually be 
supplied by other sets with which the rectifier works in parallel. 
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REGULATOR, FEED WATER 

1. State quantity of feed water which will be passing 

through the regulator in lb. per hour. 

2. What is the steam pressure in lb. per sq. in. abs. ? 

3. What is the water temperature at inlet to regulatoi' 

in ° F. ? 

4. With what type of boiler is it to be used ? 

6. Where is it to be erected ? 

6. State size of delivery feed pipe in which it will be 

fixed. 

7. How is water fed to boiler at present ? 


This data sheet can also be used for regulators on an hydraulic supply^ in 
which case question 2 should give hydraulic pressure. 

. Lancashire, marine, Babcock: & Wilcox, Stirling, etc. 

. On boiler or on wall. 

. Give particulars of pump or injector used. 
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REGULATOR, INDUCTION 

1. State system, voltage and frequency of supply to 

which it will be connected. 

2. State maximum current flowing in the lines in 

which the regulator will be connected. 

3. Give the amount of voltage regulation required. 

4. With what class of apparatus will the regulator be 

used ? 

5. Is it important that there should be no alteration 

in the phase relations of the primary circuit ? 

6. How is regulator to be operated ? 

7. Is it necessary to cut the regulator out of circuit 

whilst the circuit is still in use ? 

8. Is any temperature rise specified ? 

9. Enclose dimensioned sketch showing space available 

and proposed layout. 


3. State as plus or minus . per cent of main voltage. 

4. Rotary converter (can be arranged built on to machine if this is desired), 
mercury arc rectifier, feeder, etc. 

5 . This may occur in the case of ring mains to prevent the production of 
out -of -balanced currents, or facilitate parallel operation. 

6. Hand or electrically. In latter case, state whether by push buttons or 
by means of a voltage relay. 

7. This necessitates special switching arrangements so as not to break the 
circuit. 
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REGULATOR, SHUNT 

1. What type of regulator is required ? 

2. Give particulars of the generator with which it is 

to be used. 

3. Is the machine self- or separately-excited ? 

4. With what class of machine will the regulator be 

employed ? 

5. State the resistance of the shunt field circuit cold, 

in ohms. 

6. State the current which must flow in the cold 

magnet coils, when the machine is running at 
normal full-load speed, to produce — 

(а) Normal full-load voltage at no load, 

(б) Normal full-load voltage at full load. 

(c) Normal voltage required at the commence- 

ment of charge. 

(d) Normal voltage required at the end of 

charge. 

(e) Minimum voltage required. 

(/) Maximum voltage required. 

7. In the case of alternators, is the regulator to be 

connected in the alternator field circuit or in 
the exciter field circuit ? 


1. Open, enclosed, wall, pedestal, or switchboard mounting, state whether 
front or back of board, etc. 

2. Type, whether shunt or compound, kW. output, normal full-load voltage 
of hot machine. In case of machines giving a varying voltage, give maximum 
and minimum voltages required. 

3. In the case of separately excited machines, state voltage available for 
the field circuit. 

4. (a) Continuous current machine to maintain constant terminal voltage. 
(6) Continuous current machine to maintain constant voltage at a given 

point. 

(c) Accumulator charging machines. 

(d) Booster. 

(e) A.C. generator. 

6. (oj and (b) apply to machines types 4 (a) and (6). 

(c) and (d) apply to machines type 4 (c). 

(e) and (/) apply to machines type 4 (d). 

Whenever possible, enclose no load characteristic of cold machine, and full- 
load characteristic of hot machine. 


1 6— (5458) 
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8. In the former case, state maximum and minimum 

currents required to flow in the alternator field 
circuit and the constant exciter voltage avail- 
able. 

9. In the latter case, state maximum and minimum 

currents required to flow in the exciter field 
circuit and the voltages of the exciter corres- 
ponding to these currents. 

10. Is hand or electrical operation desired ? 

11. State system, voltage and frequency of supply 

available for electrical operation. 

12. Are several regulators to be simultaneously oper- 

ated by electrical gear ? 

13. Is automatic voltage regulation employed ? 

14. How is the regulator to be operated ? 


11. This should state particulars of any low voltage supply available in the 
ease of high-tension machines. 

13. State system employed. 

14. Hand-wheel direct, hand-wheel through chain, etc. It is advsiable to 
enclose a sketch showing the proposed layout, when the regulator is to be 
operated other than direct. 

If the inquiry is sent to the maker of the generator, the machine type and 
number should be given, to enable records of the machine to be consulted. 
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REGULATOR, TEMPERATURE, AUTOMATIC 

1. State temperature it is required to maintain con- 

stant in ° E. 

2 . Give limits within which it must be held. 

3. With what class of apparatus will it be used ? 

4. Indicate on plan where regulator may be built 

into apparatus. 

5. If apparatus is under pressure, state internal pres- 

sure in lb. per sq. in. abs. 

6. Through what medium is the regulator to operate ? 

7. State pressure of the medium in lb. per sq. in. abs. 

8. Does this pressure vary ? If so, between what 

limits ? 

9. Enclose dimensioned sketch of proposed layout. 


3. Cookers, washers, dye vats, chemical vats. 

6. Steam, air, water. 

7. And in case of steam, state temperature in I*'. 
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REGULATOR, VOLTAGE, AUTOMATIC 

1. State system, voltage, and frequency of the alter- 

nators to be controlled. 

2. How many alternators are to be controlled ? 

3. State output of each alternator in kW. at definite P.F. 

4. State speed of each alternator in r.p.m. 

6. State maker and type of each alternator. 

6. State prime mover used to drive each alternator. 

7. If water turbines are used, describe method of 

speed regulation employed. 

8. Do the alternators run in parallel or on separate 

bus-bars ? 

9. What is the nature of the load on each alternator ? 

10. Between what limits does the speed of each alter- 

nator usually vary ? 

11. What is the percentage variation in the speed of 

each alternator when full load is suddenly 
thrown on — 

(а) Momentarily . . 

(б) Permanently. ? 

12. At what point of the system is the voltage to be 

held constant ? 


1. If there is any considerable variation in voltage, its amount and cause 
should be stated. 

6. State whether the prime mover driving the alternator is a steam or water 
turbine, steam, gas, or oil engine. 

8. When the alternators are running in parallel a single combined regulator 
must be used, whereas if they are connected to separate bus-bars, each alterna- 
tor requires a separate regulator. In order to obtain good parallel working it 
is necessary that the characteristics should be similar and the time constants 
the same for both alternators and exciters. These conditions are naturally 
best obtained when the machines are of the same size and make. 

9. State whether traction, power, lighting, electrolytic, etc. 

12, The voltage may be maintained constant at the station bus-bars or 
at some distributing point. State which is desired. In order to maintain 
a constant pressm^e at the distributing points it is necessary to raise the voltage 
of the generator as the load increases, to compensate for the drop in the 
feeders. This may be obtained automatically to the extent of ca. 15 per cent, 
by the aid of a current transformer connected in the outgoing feeder. If 
there are several feeders the transformer should be connected in that one 
carrying the maximum lighting load. 
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13. At what figure is this voltage to be kept constant ? 

14. If the pressure at a distributing point is to be 

maintained constant, is a current transformer to 
be supplied with the regulator ? 

15. If so, what is the maximum current in the feeder 

to this point ? 

16. What is the amount of overcompounding required 

with the maximum current flowing ? 

17. Is it desired to alter by hand the voltage to be 

maintained constant ? 

18. If so, to what extent ? 

19. How many exciters are to be controlled ? 

20. State speed in r.p.m., voltage, and output in kW., 

for each exciter. 

21. State maker of each exciter. 

22. State type of each exciter. 

23. How is each exciter driven ? 

24. Have exciters solid or laminated poles ? 

25. Do the exciters work singly ? If so, with which 

alternators ? 

26. If exciters work in parallel, how many are required 

at maximum load ? 

27. Are automatic regulators already installed, and if 

so, on what system ? 

28. State where regulator is to be erected. 

29. State voltage and shunt current of each exciter 

under the following conditions — 

{a) With the main alternator field regulating 


17, Hand regulation is not usually required when a current transforraer is 
employed, but can be provided in the latter case if a small series resistance 
is used. The alteration allowable by this method is plus or minus 7 J per cent. 

18. State, as a percentage of normal, no load terminal voltage. 

23. State whether direct-coupled to alternator, motor or engine-driven, 
belt, rope drive, etc. 

28. Are they to be fixed on main switchboard, or at some other point in the 
station ? 

29. The voltage required in answer to {a) must be taken when the machine 
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resistance short-circuited and the alter- 
nator running on no load with normal 
terminal voltage and normal speed. 

(6) With the main field regulating resistance 
short-circuited and the alternator run- 
ning on full load with normal terminal 
voltage and normal speed. 

(c) As for (6) but with voltage increased to 
compensate for drop in the mains. 

{d) With short-circuited exciter shunt regu- 
lating resistance. 

30. What is the shunt current for each exciter when 

exciter voltage is 15 per cent in excess of that 
required when the alternator is maintaining 
normal terminal voltage on full load ? 

31. What is the main field current when the alternator 

is running at normal speed, giving normal 
voltage, at no load and at full load respectively ? 

32. Have the shunt regulators sufficient resistance to 

regulate the exciter voltage down to 35 per cent 
of that given in answer to question 29 {a) ? 

33. Under the conditions specified in question 32, are 

the shunt resistances of sufficient capacity to 
carry continuously half the shunt current given 
under question 29 (6) ? 


is cold, that under (6) when the machine is hot. Further, when taking these 
voltages the speed of the machines should be normal, but the slight variation 
in (a) when the load is thrown off and in {h) when it is thrown on, should be 
noted. The exciter must be capable of giving a voltage 25 per cent above 
that given in answer to question 29 (c), when the alternator is delivering 
maximum load with the exciter shunt regulating resistance short-circuited 
and the regulator in circuit. The maximum exciter voltage given to question 
29 (c) should not exceed two and a half times the minimum given to question 
29 (a). 
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RELAY, ELECTRIC 

1. What type of relay is required ? 

2. With -what class of apparatus will it be used ? 

3. Is a combined relay desired ? 

4. Give particulars of the system which the relay is 

to protect. 

5. State normal full-load current in the circuit. 

6. Give limits between which relay is to act. 

7. Is a L.T. supply available for tripping circuit ? 

Give particulars. 

8. Is an instantaneous or time limit relay desired ? 

9. Is the time limit relay to have fixed or inverse 

time limit ? 

10. Is the relay to close or open tripping contacts ? 

11. Is relay to be fitted with indicator ? 

12. Will an existing transformer or shunt be used ? 

13. What style of finish is required ? 


1 . Overload, reverse current, reverse power, no voltage relay, plain make or 
break relay, overspeed relay, voltage relay. 

2. Switches, out-of -balance control, protective gear for generators, trans- 
formers or feeders, battery switches, etc. 

3. Overload and reverse power protection can be combined. 

4. System, D.C., single- two-, or three-phase, three- or four-wire. With 
or without earthed neutral. Unless excluded by question 12, transformers 
(enclose completed data sheet) or shunts should be asked for in all cases where 
they appear necessary. 

6. Can be expressed as a percentage of the value given in answer to question 
5, 

9. With fixed time limit relays the time required to trip switch remains the 
same for all overloads, whereas with inverse time limit relays the tripping 
time varies inversely as the overload. 

11. Can be used for tell-tale relays to indicate what apparatus circuit, etc., 
requires attention, not usually employed on tripping relays. 

12. In case of shunt, state voltage drop across its terminals. In the case 
of a transformer, state for what secondary voltage it is wound, its volt-amp., 
rating, and volt -amp. demand of all instruments, etc., already connected to 

13. For separate mounting or on switchboard. In latter case, state whether 
for surface or flush mounting. 

State whether black enamelled all over, nickel all over, black enamelled 
with nickel facings, etc. 
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REMOVER, SCALE 

1. State clear diameter of tube to be scaled, in inches. 

2. State thickness of scale to be removed, in inches. 

3. Give length of tube to be scaled, in feet. 

4. For what purpose is tube used ? 

6. How is scaler to be driven ? 

6. In case of water mains, enclose dimensioned sketch 
of main. 


This data sheet may be used for scaling tool for cleaning boiler tubes, 
economizer tubes, heater tubes, etc., also for pipe cleaner and scraper for 
water mains. 

1. Tube or pipe as is most applicable. 

4. Boiler, economizer, heater, water main, etc. 

5. By hand, by water or air pressure, state pressure in lb- per sq. m. g., 
by steam pressure, state pressure in lb- per sq. in. abs., and temperature in 

F. ; by electric motor, state system, voltage and frequency. 

6. This should show position of all valves, etc. 
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RIVETER, PLATE 

1. Eor ’what class of work is the riveter required ? 

2. State depth of throat required from snap to back 

of the machine in feet. 

3. Give size of rivet to be used in inches. 

4. State what medium is to be used for operating the 

riveter. 

5. State pressure of the medium available in lb. per 

sq. in. g. 

6. In what form is the riveter to be supphed ? 

7. What size of riveter is required ? 


1. Greneral steel constructional work, sliip’s plates, boiler, etc. 

3- State maximum and. minimum sizes to be handled. 

4. Hydraulic or pneumatic. 

6. For suspension from above or fixing on floor, 

7. TJsually given by the pressure to be exerted in tons, but this is also fixed 
by size of work and size of rivet used. As a check on the above data, there- 
fore, it is useful to state maximum length, breadth, and thickness of the plates 
to be handled. 
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ROLLS, LIVE 

1. State maximum weight of billet to be carried, in 

tons. 

2. Give dimensions of billet to be handled. 

3. Give dimensions of finished work after passing 

through rolling mill. 

4. State speed with which the billet is to be fed for- 

ward in feet per minute. 

6. State output required from mill, in tons per hour. 

6. Are reversible rolls required ? 

7. State total length of track required, in feet. 

8. State width of track required, in feet. 

9. With what class of machines are the rolls to be 

used ? 

10. How are rolls to be driven ? 

11. Enclose dimensioned drawing of live rolls. 


1. Can be used for blooms, ingots, billets, bars, etc. 

2. (a) Of largest billet. (6) Of smallest billet to be bandied. This will 
to some extent jSx the distance between centres of the rolls. If a minimum 
width is prescribed, state figure in inquiry. 

3. As for (2). 

4. If this speed is to be variable, state range required. 

0. Rolling mill, state whether bar, bloom, ingot, plate, rail mill, etc., trans- 
porting rolls, rolls to saws or shears, etc. 

10. By bevel gearing, brake and crankshafts or rope. Choice is moi*e or 
less fixed by work. By steam-engine or electric motor. In former case, state 
quantity of steam available in lb. per hour, pressure in lb. per sq. in., and 
temperature in F., and whether to exhaust to atmosphere or against a back- 
pressure, in latter case state back -pressure. For electricity, state system, 
voltage and frequency. Enclose data sheet for motor and controller, 

11. Should show relation of rolls to mill, position of drive and method of 
gearing up each roll with prime mover. 
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ROLLER, ROAD 

1. What type of roller is required ? 

2. State what size of roller is desired. 

3. Give maximum gradient of the roads on which the 

roller will work. 

4. Give particulars of the fuel to he used. 

5. Is the roller also to be used as a haulage engine ? 

6. Is the engine fly-wheel to be used for driving other 

machinery ? 

7. Is the roller to be used with a road scarifier ? Give 

type preferred. 

8. Is a winding drum to be provided ? 

9. Are roller wheels to be fitted with water sprayers ? 

10. State what accessories are to be included. 


1. Petrol, paraf&n or steam-engine ; in latter case state whether single- 
cylinder or compoimd engine is required. 

2. XJsually given as weight in tons. 

4. ISTame, size, calorific value in B.Th.XJ. per lb. 

5. This will necessitate extra gear, 

6. State what class of machinery is to be driven. This usually means the 
addition of governing gear to the engine. 

7. Is the scarifier to be part of the roller or independent type. 

10. Tender awning (or awning over whole engine), water injector or pump, 
water hose, etc. 
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ROPEWAY, AERIAL 

1. Grive the quantity of material to be transported 

per day, in tons. Maximum Minimum 

Average-. 

2. What is the load in tons per hour ? Maximum 

. . . Average 

3. Give a description of the material to be transported. 

4. What size of bucket is preferred ? 

5. What is the length of the proposed line in yards ? 

6. Give a full description of the ground to be covered. 

7. Can proposed ropeway be run in a direct straight 

line from terminal to terminal ? 

8. What is the difference in height between the 

terminals in feet ? 

9. Are there variations in the gradient along the line? 

10. Is the mean grade in favour of or against the load ? 

11. Are loads to be carried both ways ? If so, give 

answers to questions 1, 2 and 3 for the reverse 
load. 

12. How is the material to be loaded and unloaded at 

the terminals ? 


2. If there is a considerable variation in the load, the maximum hourly 
load is important. 

3. State nature of material, coal, clay, iron ore, timber, etc., weight per 
cub. ft. in lb., and dimensions of largest piece to be carried. 

4. Does the nature of the work carried on necessitate that the individual 
bucket loads be kept to a particular weight ? If not, the choice of the size 
of bucket should be left to the firm designing the ropeway. 

5-6. The answers to these questions should be given in addition to the 
profile map. The answer to question 6 should state whether the land is sub- 
ject to fioods, or whether any rivers, swamps, forests, or difficult places 
generally, or roads, railways, etc., calling for special precautions, will have to 
be crossed. Their location and approximate width should be indicated on 
the map. Whenever possible, the direct route between terminal and terminal 
should be chosen. 

9. Indicate length in yards, position of gradient and amount of gradient 
expressed as a percentage on the profile map. 

12. An exact description of the manner in which the material will be fed 
into the buckets and the arrangements at the loading station for doing this 
should be given. At xmloading stations, is the material to be tipped into 
railway wagons, trolleys, clay mills, crushers, etc., or dumped ? Is automatic 
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13. Give a dimensioned sketch, of the space available 

at the terminals for the loading and unloading 
arrangements. 

14. Are intermediate loading and unloading stations 

required ? 

15. If so, state type and give location on the line. 

16. What type of drive is preferred ? 

17. Is a weighing and counting machine required ? 

18. Give a dimensioned profile map of the country 

over which the ropeway is to run, showing 
proposed run of ropeway, position and lengths 
of gradients, and location of intermediate loading 
and unloading stations. 

19. Specify any regulations affecting the design of the 

ropeway. 


tipping and automatic retui-n of tubs required ? Sketches of existing or 
proposed arrangements should be given whenever possible. 

15, For type, see under question 12. 

16. If power is available, state at which terminal. If the ropeway is run 
over level ground, or the load has to be delivered uphill or the gradient in 
favour of the load is not sufficient to overcome friction, then some form of 
drive will have to be provided. State whether steam, gas, oil engine, or 
electric drive is preferred. If a steam engine is desired, is steam available at 
either terminal, and what is the boiler pressure in lb. per sq. in. g., and tem- 
perature in ° F. ? If steam is not available, what fuel will be used under the 
boiler to be provided. Give quality, class, and calorific value. Is a plentiful 
supply of good clean water available for boiler feed purposes ? Give full 
particulars as to where this water is obtained and its hardness factor. Also 
any other peculiarities likely to detrimentally affect boiler operation. If a 
gas engine is to be used, state quality, class, and calorific value of the gas, 
and if oil engine, the class and calorific value of the oil to be employed. In 
the case of an electric drive, give system, voltage and frequency available. 

18. This should show the complete length of the line, all gradients, their 
lengths and position, position of rivers, roads, swamps, etc., location of inter- 
mediate loading and unloading stations, angles or turns, etc. A profile map 
is very important in fixing the heights of the towers, and showing whether 
there is sufficient clearance on the spans. 

19- Such as minimum distance between bucket and ground, special road 
or railway crossings, crossings under or over electric transmission lines, etc. 
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RUNWAY 

1. State maximum weight to be lifted, in. pounds. 

2. State maximum height the load is to be lifted, in 

feet. 

3. Give maximum weight of material to be handled 

per hour in tons. 

4. Give maximum length of run for maximum load, 

in feet. 

5. Is the lifting tackle to be hand or electrically- 

operated ? 

6. Is carriage to be controlled from the floor or from 

a cage ? 

7. Give particulars of the electric supply available. 

8. Are the loads to be weighed or counted ? 

9. Are automatic points to be provided ? 

10. Is an automatic block system required ? 

11. Enclose dimensioned sketch of the shop. 


This data sheet may also be used for mono -rail crane, but in this case also 
state radius of jib required in feet. 

2. This should be measured from floor-level. If the runway also has to lift 
from a cellar, or lower from an upper story to ground, the length of this lift 
should be given separately and in addition to lift from floor. 

7, System, voltage and frequency. 

8. State which is required. 

10. In this case, state whether rail is to be an endless system or whether a 
see-saw system of operation is required. In latter case, the mono-rail carri- 
ages can be automatically emptied and reversed at the end of the journey. 
State whether these features are required. 

11. A plan showing proposed route of runway, including all crossings and 
branches, with collecting and discharging points, and position of gangways 
should be sent, together with an elevation showing size of all columns, girders, 
etc., which it is proposed to use to support the runway. It is assumed that the 
mono-rail will be level throughout. Should this not be the case, clearly specify 
gradient and its position. 
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SCREEN, WATER 

1. Give quantity of water to be screened in gal. per 

minute. 

2. State purpose for which the water is required. 

3. Give particulars of the source of supply. 

4. What is the nature of the foreign matter to be 

screened ? 

5. What is the depth of water available at the proposed 

site of the screen in feet ? Maximum 
Minimum. 

6. What is the head of water available at the screen, 

in feet ? 

7. What type of screen is desired ? 

8. How is screen to be driven ? 

9. Give dimensioned sketch shovdng proposed arrange- 

ment of intake. 


2. Whether for circulating water in power plant condensers, laundries, 
chemical works, etc. 

3. Sea, river, canal, lake. If likely to contain injurious chemicals, give 
analysis with the inquiry. 

4. Leaves, twigs, wood shavings, etc. 

5* In the case of a sea screen, this should give the maximum and minimum 
tides occurring. In the case of a river, the average maximum over a number 
of years and not necessarily the maximum flood value. 

6. The head of water required for satisfactorily operating the screen will 
depend to some extent on the type employed. Fresh water may also he 
required for cleaning the screen. State if available and head in feet. 

7. Disc (for small variations in water-level), band (for tidal estuaries), 
rake (for very coarse material). 

8. Screen is not always driven, it may also be of stationary type. If it 
is to be driven, is there a supply of water available (ca. 10 lb. per sq. in. 
pressure is required), oris transmission available, in which case state speed 
in r.p.m., size of pulley, and show its position on the sketch ; or motor drive, 
in which case send data sheet for motor. 

9. This should show position of screen with relation to intake and dehvery 
of water, as well as any screening arrangements at present in use. 
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SEARCHLIGHT, ELECTRIC 

1. State the diameter of the area to be ht in 

feet and its distance from the searchlight in 
yards. 

2. What intensity of illumination is required on the 

object in foot cdls. ? 

3. At what distance from the searchUght in yards is 

the object still to be visible ? 

4. What is the nature of the object to be viewed ? 

5. Is diffused light required in addition to the con- 

centrated direct beam ? 

6. If so, what is the maximum vertical and horizontal 

divergence required in degrees ? 

7. Is variation from nil to maximum divergence 

required ? 

8. Is a ribbed glass disperser or a ground lens pre- 

ferred ? 

9. What is the maximum burning duration required, 

in hours ? 

10. For what purpose will the searchlight be used ? 

11. What form of support for the searchhght is desired ? 

12. How is the searchlight to be operated ? 

13. What special finish is required ? 

14. State system, voltage and frequency of supply 

available. 


3. That is, at what distance is it desired to be jnst able to pick up an object 
but not to distinguish much detail ? 

6. If the searchlight is to be for Suez canal work this should be stated. 

7. Is the change from concentrated beam to maximum divergence to be 
gradual, or may it take place in one step ? 

9. The average length of burning of a pair of carbons is ca. 4 hours. 

10. For Navy, Army, merchant ships, lighthouses, signalling, etc. 

11. Is searchlight to be stationary or movable, and in latter case is it to 
be on rollers, on a wagon or trolley, on slides or rails, or transportable ? If 
£Lxed, is the support to be a low pedestal, pillar, tripod, or turntable, spring 
suspension, etc. ? 

12. Directly by hand, by hand with fine adjustment, by wire rope, by 
rods and levers, or electrically. 
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15. What accessories are required ? 

16. Give dimensioned sketch showing position of 

searchlight in relation to source of supply. 


15. Is a metal or a parabolic glass mirror preferred ? Is an iris diaphragm 
or a signalling sbntter to be included ? Is a sighting device necessarj?- ? Is 
the horizontal scale to be divided into degrees, and is it to be illuminated ? 
How are the cables to be connected to lamp ; by plug, cable lugs, or taken 
directly into lamp ? Is a shunt or series lamp desired ? 


17 — (5458) 
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SEPARATOR, OIL 

1. State the maximum amoxint of steam to be dealt 

with in lb. per hoTxr. 

2. Give the steam pressure in the separator in lb. per 

sq. in. abs. 

3. State the diameter of the pipe in which the separator 

will be erected, in inches. 

4. What t37pe of separator is desired ? 

5. State how the oil is to be drawn off from the 

separator. 

6. Give voltage of the continuous current available 

for de-oiling. 

7. Give a dimensioned sketch showing proposed site 

for de-oiler. 


2. This will depend on whether the separator is in the main exhaust or 
heating line. 

4. This should state whether of cylindrical or rectangular form, and posi- 
tion of inlet and outlet flanges. 

5. It should be stated whether an automatic discharge, a vacuum tank or 
a pump is preferred for extracting the oil from the separator. In the case 
of pump extraction, state what power is available for driving it, and give 
particulars of available supply. 

6. For electrical separators, continuous current is necessary. If this is 
not available, state the nature of the supply which is, i.e. give system, voltage 
and frequency. 

7. It is assumed that the condensate will flow to the de-oiler ; if this is not 
the case, give particulars on the sketch of the proposed arrangement. 

1—6. Apply to mechanical separators dealing wath oily steam, 6 and 7 need 
not be answered. 

1, 6—7. Apply to electrical separators dealing with oily condensate, 2—6 need 
not be answered. 
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SEPARATOR, ORE, MAGNETIC 

1- State amouxit of material to Tdo cleaned, in lb. per 
honr. 

2 . Give particulars of the material to be cleaned. 

3. Is material required for manufacturing purposes ? 

4. State the conveyor belt speed in feet per minute. 

6. State "width of conveyor belt in inches. 

6. State diameter and width of magnet pulley required 

in inches. 

7. What is the voltage of supply available ? 

8. Can the material be treated in a wet or semi-liquid 

condition ? 


Alternating current is not suitable unless a special generator is to be supplied, 
in whicb case enclose a data sheet. 

2. Name of material, iron sands, zinc blends, tin ore, clay, etc., average size, 
chemical analysis of the material, giving partictilarly the percentage of iron 
present and its character. 

3. If separator is only used to stop iron getting into crushing or other 
machinery and to prevent damage, mention this fact. 
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SEPARATOR, WATER 

1. State the maximum amount of steam to be dealt 

with in lb. per hour. 

2. Give the steam pressure in the separator in lb. per 

sq. in. abs. 

3. State the diameter of the pipe in which the separator 

will be erected, in inches. 

4. What type of separator is required ? 

5. Is a water gauge to be provided ? 

6. Is steam superheated or saturated ? 


4. This should also state the desired positions for the inlet and outlet 
flanges. 
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SET, ELECTRIC LIGHTING 

1. State tj^e of set required. 

2. State tjTpe of engine preferred. 

3. Give particulars of the fuel to be used. 

4. What method of engine cooling is preferred ? 

6. Give particulars of cooling water available. 

6. State average load on the generator in kW. 

7. State what voltage is desired. 

8. Is a battery to be provided ? 

9. Is a switchboard to be provided ? 

10. Enclose dimensioned sketch showing space available 

and proposed layout. 


1. Automatic, i.e. set starts up automatically ou a predetermined load : 
semi-automatic or hand starting. 

2. Oil or gas. 

3. State source of gas. If no source of gas is available, is a gas producer 
plant to be offered ? Calorific value of fuel (i.e. oil, gas, or coal, as case may 
be) in B.Th.XJ. per lb. or cub. ft. 

4. Motor-car type radiator, fan or water cooling from tanks. 

5. Source, quantity in lb. per hour and average temperature in ® F. Xeed 
only be answered when a gas producer is oSered. 

6. If this cannot be done, state number, size, and type (vacuum, gas-filled, 
etc.) of all lamps in the house ; rating of all electric radiators used ; rating of 
any appliances used (toasters, kettles, irons, washers, etc.). (Appliances, etc., 
are usually rated in watts.) 

9. State any desires as to type of instruments and their finish. State the 
number of sub -circuits in the house to be controlled, and whether any spare 
ways are to be left. 
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SHUTTERS, ROLLING, STEEL 

1. Give -width, and height of opening to be closed, in 

feet. 

2. State clearance between top of opening and under- 

side of ceiling, in feet. 

3. State to what material the roller guides are to be 

attached. 

4. Give details of lintels, plinths, bases to columns, etc. 

5. Is there any projection on the inside wall near the 

proposed opening ? 

6- If so, give the distance from the edge of the opening 

to the edge of the projection, in feet. 

7- State from what point the shutter is to be operated. 

8. If the floor is not level, give the difference in height 

between the two sides of the opening. 

9. Give dimensioned sketch of wall in which opening 

■will be. 


4. If the inside wall on. which the shutter is to be fixed is not flush, the 
fullest particulars of all projections, such as plinths, braces, guards for edges, 
etc., or recesses should be given. The length and depth of the lintel and, if 
not straight, its curvature should also be stated. If the opening is framed by 
^rders, the dimensions of each size of girder should be given. When the 
lintel girder is of a smaller size than the side girders, the distance from the 
inner face of the lintel girder to the inner edge of the side girder, measured 
on the inside of the opening, in inches, should be stated. 

7. Right- or left-hand side, inside or outside. 
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SOFTENER, WATER 

1. State quantity of water to be softened in gallons ; 

average per hour maximum per hour 

average per 24 hours 

2. What is the temperature of the water at the 

softener inlet ° F. ? Minimum . . . Maximum 

Average. 

3. Give source of supply of the water. 

4. State the nature of the impurities to be removed. 

5. Is the water delivered to the softener under pres- 

sure ? If so, state head in feet. 

6. Is a feed tank available into which the purified 

water can gravitate ? If so, give size. 

7. For what purpose is the softened water to be used ? 

8. What degree of hardness is desued after treatment ? 

9. Is exhaust steam available for heating the crude 

water. If so, state quantity in lb. per hour. 

10. Is a live steam supply available ? If so, state 
steam pressure in lb. sq. in. abs. and steam 
temperature in ° F. 


1- If this cannot be given accurately, the number, type and size of boilers 
on load, maximum and average steam consumption of the engines, turbines, 
etc., should be given. 

3. This should state where the water is obtained, whether from river, lake, 
spring, canal, well (shallow or deep), town supply, etc. 

4. This can best be done by giving a chemical anal 5 i^sis of the water together 
with following information — 

(а) State whether impurities are suspended or dissolved . 

(б) Give hardness factor of crude water. 

(c) State if the crude water is acid or alkaline. 

If such information is not available, at least a gallon of water, taken so as 
to represent a fair average sample, should be sent for analysis to the firm 
making the quotation. 

6. If the water cannot gravitate to the tank, state the total head in feet 
against which it must be pumped. 

9. If it is necessary to use steam for heating and exhaust steam is avail- 
able, this must be free from oil. State, therefore, source from which the 
exhaust steam is obtained, and whether a suitable oil separator is placed 
before the softener, 

10. Live steam may be used for heating water or may be necessary for 
raising the chemicals from the mixing mill to the measuring tank, or 
for working the air injector for sand cleaning purposes when this is used. As 
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11. Is power available for driving the mixing mill? 

If so, give particulars. 

12. Is a source of wash water available for cleaning 

the filters ? If so, give quantity in gal. per 
hour and pressure in lb. per sq. in. under which 
it is delivered. 

13. Give dimensioned sketch showing proposed layout. 

14. Is a “ continuous blow-down ” system required ? 

15. Is a “ degassing ” plant to be used with the 

softener ? 


a general rule, sand filters will not be used for industrial work but only when 
water is for potable purposes. 

11. The lime and soda mixer can be driven from a line shaft, but if this is 
not available other means will have to be used. If electric power is avail- 
able, give system, voltage and frequency. 

12. Instead of giving pressure in lb. per sq. in. g., it may be given as ineiiea 

w.g. 

13. The sketch should show the space available for the softener, and give 
all dimensions necessary to enable any head against which water must be 
pumped to be calculated. 

14. This should preferably be used in conjunction with the soda treatment. 

15. See data sheet on degassing plant. 
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STARTER, MOTOR 

1. What is the b.h.p. of the motor to be started ? 

2. State system, voltage and frequency of the supply 

on which the motor is to be used. 

3. What type of motor is the starter to be used with ? 

4. What machine does the motor drive ? 

5. Is the starter to be reversing ? 

6. What type of starter is desired ? 

7. Is the starter to be hand or automatically operated? 

8. Against what torque is the motor to be started ? 

9. What is the frequency of starting ? 

10. In what time is the motor to be brought up to full 

speed ? 

11. What tripping features are to be provided on the 

starter ? 


See B.S.S., Nos. 82, 117, 118, 123, 129, 140, 141, 147, 155, 167. 

2. D.C., single-, two-phase, three- or four-wire ; three-phase, three- or fonr- 
wdre ; is neutral point earthed ? 

3- State whether shunt, senes, or compound -wound D.C. motor, squirrel 
cage or slip -ring A.C. motor. 

6. Liquid or metal, star-delta, auto -transformer, or resistance in stator 
(for squirrel cage motors), resistance in rotor for slip-ring motors. Ventilated 
or totally-enclosed resistances, air- or oil -cooled resistances, w^atertight, 
explosive -proof, air or oil break for contacts, 

7. In the case of automatically-operated starters, state what type of con- 
trol device is desired ; push button ; pressure switch, and whether for liquid 
or gases and pressure range ; float switch for tanks, reservoirs, etc., master 
switch. In case of hand control, is starter to have hand lever or rope wheel ? 

8. This may be stated as so many times full load torque. 

9. A starter is not designed for frequent starting ; if this is necessary a 
controller should be used. From the point of view of the heating of the 
starter resistances, two starts should not occur at lesser intervals than 15-30 
minutes, depending on whether the resistance is ventilated or enclosed. 

10. When starting the motor against full load torque, the usual starting 
period allowed is — 

Up to 20 h.p. 40 seconds 
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11. Starters may befitted with — 

(a) Overload release with or without time lag. State the maximum 
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12. Is speed regulation required ? Give range. 

13. What is the current in the shunt field circuit of a 

D.C. motor at full load ? 

14. What is the lowest voltage at which the motor 

will pick up load ? 

15. What is the slip-ring voltage at standstill ? 

16. WTiat is the rotor current in amps, at full load ? 

17. Is the rotor star, mesh, or L connected ? 

18. Is the starter to be interlocked with the main 

switch ? If so, state whether electrically or 
mechanically. 

19. Is the starter to be interlocked with the brush 

lifting and short-circuiting device ? 

20. Is slow-motion starting gear desired ? 

21. What type of fittings are to be provided ? 


over-load setting required as a percentage of full load. Also state maximum 
amps, in field circuit. 

(b) No volt release. 

(c) Remote release. 

(d) Leakage trip. 

(e) Overspeed trip. Only used with D.C. series motors, in which case state 
maximum excess speed at wlxich the trip is to act. 

Releases and trips cannot be put on rotor starters when slip -ring short- 
circuiting device is used. In such cases the^?- must be combined with the 
switch controlling the stator circuit. As a rule, releases and trips are not 
operative in the starting position, but only in the ruiming position. Under 
certain conditions they can be put on the starting position, if specially required. 

12. Ifi case of D.C. machines, state whether field and armature regulation 
is required. Also state whethei* motor is to run for long periods at different 
speeds, 

16. Also state rotor current at the torque under which the motor must 
start as given in question o. 

17. When possible, also state resistance of rotor winding. 

19. This can be done when the starter is built on to the motor. 

21. Cable lugs or terminals, standard bushings, conduit glands, or cable-end 
boxes. Is the starter to be built into a control panel ? If so, give dimen- 
sioned sketch showing space available. 

Whenever possible, submit a data sheet for the motor with which the 
starter is to be used. 




ENGINEERING INQUIRIES 267 

STATION, CHARGING, ACCUMULATOR 

1. State the capacity of the battery to be charged 

in amp. hours. 

2. How many batteries are to be charged at the same 

time ? 

3. What is the maximum permissible charging current 

in amps. ? 

4. What is the working voltage of the battery ? 

5. What type of battery is to be charged ? 

6. State system, Yoltage and frequency of supply 

available. 

7. How is Yol^ge variation to be obtained ? 

8. Is charging station to be on surface or under- 

ground ? 

9. In latter case, is the situation damp and can 

efficient ventilation be provided ? 

10. Enclose a dimensioned sketch of available site. 


See B.S.S., No. 74. 

Battery here means a group of connected cells, 

1. State rating of this capacity (usually 1-hour discharge) and maker'.s 
name. 

2. That IS number of groups. 

3. Is not essential if question 1 is fully answered. 

3-4. Is assumed that batteries are all of same size. 

5. Lead or iron. 

6. It is here assumed that electricity is available, if that is not so, state 
type of prime mover preferred for charging dynamo, or if a transmission is 
available, give speed in r.p.m. and size of pulley. Give particulars of any 
D.C. generator which could be used for charging. Type (shunt, compound, 
state with or without interpoles), output in kW., normal voltage, speed in 
r.p.m. Will any other load be on this generator, or can it be exclusively used 
for charging ? 

10. This should show where locos will run into station. It may be assumed 
that batteries will be run off of the loco on to a charging table, and wiring 
will be carried out accordingly. 



268 engineering INQUIRIES 

STATION, GENERATING 

1. State system, voltage and frequency preferred. 

2. For what class of work is the station to supply 

current ? 

3. Give the output required from the station in kW. 

4. How is the prime mover to be driven ? 

5. Give particulars of the fuel to be used. 

6. Give particulars of the water supply available. 

7. On what class of ground is the station to be 

built ? 

8. Give particulars of the facilities available for the 

transport of coal to„ and ash away from the 
station. 


1. This choice is not absolutely free. It depends on class of work done, on 
demands and distance of these demands from px*oposed site. The choice 
should be left to the estimator unless there are special reasons, such as an 
existing installation, which will fix these data. 

• 2. Village lighting, coal mine, steel works, machine slioi>, * specify 
as clearly as possible exactly what is made, and give average annual output 
of the articles made, list of all machines and their sizes at present in use, num- 
ber of shifts worked per day and length of each shift in hours. In case of 
village lighting scheme, state number of inhabitants taking current and average 
number and wattage of lamps for each house. 

3. This is diffic-St to answer satisfactorily in all cases. When possible, 
state maximum demand likely to come on to the station and its duration in 
hours, average continuous demand over a shift, or send a representative daily 
load curve (kW. plotted against hours), 

4. Steam engine, steam turbine, water turbine, oil engine, etc. The steam 
pressure and temperature will be chosen by estimator unless an existing 
supply is available or can be extended. State existing boiler pressure in lb. 
per sq. in. abs., and temperature in ° F. In the case of water turbines, give 
relevant particulars asked for on water turbine data sheet. 

5. Class, coal, coke, wood, oil, etc. Calorific value in B.Th.U. per Ib., size 
of fuel, chemical analysis. 

6. State average minimum and maximum quantity available in gallons 
per hour, its quality, clean, gritty, etc., from what source obtained, river, 
pond, etc., its hardness. 

7. Whether clay, gravel, chalk, etc., and depth in feet from surface to bed 
rock. 

9, Each demand, whether for house lighting or a motor, and its size in 
kW., should be accurately given on a scale plan, so that the most economical 
site for the station may be chosen or, when this is fixed, the distances from the 
site may be measured. When the various loads are different, each demand 
should be carefully specified so that it is possible for the estimator to fix the 
total average and maximum demands on the station. Cons^uently, hours of 
use and average demand, as well as maximum demand, and time when this 
occurs, should be given for each demand. 
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9. Dimensioned plan showing position of each demand 
on the station and its amount in kW. 

10. Ground plan to scale, showing proposed site. 


10. This should also show position of railway, river or other water supply, 
etc. 

The inquiry should state exactly how much of station plant is to be offered, 
i.e. plant is to include all boilers, etc., engines and accessories, generators and 
accessories, switchboard and accessories, to exclude buildings, distribution 
mains, water pipes, etc., outside of station itself. 
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STOKER, MECHANICAL 

1. Give name of boiler, maker, and type and size of 

boiler with which the mechanical stoker is to 
be used. 

2. State number of firing flues. 

3. Give length and diameter of firing flues in 

feet. 

4. Give grate surface in each flue in square feet. 

5. State distance, in feet, from front of boiler to the 

bridge wall. 

6. Give diameter of heating tubes in inches. 

7. State length of the grate in feet. 

8. Give width, in feet, between the furnace walls. 

9. What is the height of the front header from floor 

level, in feet ? 

10. What is the distance between the front boiler 

stanchions, in feet ? 

11. Where is the superheater placed in the boiler, and 

whafc is its heating surface in square feet ? 

12. What is the heating surface of the boiler, in square 

feet ? 

13. State steam pressure in lb. per sq. in. abs., and 

steam temperature in ° F. 

14. What is the weight of fuel to be burned per boiler 

per hour, in tons ? Average. Maximum 


1, H~23. Apply to all boilers. 

2-5. Apply to Lancashire type of boilers only. 

6- 10. Apply to water-tube boilers only. 

7- 8, In the case of externally fired boilers, a dimensioned sketch of the 
proposed or existing furnace chamber should be sent. 

14-16. Refer to the fuel it is proposed to use with the mechanical stoker. 
If the boilers are in use and it is proposed to change the quality of the fuel 
when the stokers are fitted, the particulars asked for should be given for both 
the present quality and the quality it is proposed to use. In order to enable 
the comparative saving to be calculated, the cost per ton for both qualities 
should also be given. 
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16. What weight of fuel is burned under all boilers 
together at present moment, in tons ? Average 
... Maximum . .. . 

16. Grive full particulars of the fuel to be burnt. 

17. Are economizers to be used ? State type and size 

employed. 

18. If so, give the temperature of the feed water on 

entering the economizer and boiler respectively 
in ° F. 

19. State draught at back of boiler and at base of 

chimney in inches w.g. With average load 
. With maximum load 

20. Is mechanical draught to be used ? If so, what 

type ? 

21. Give particulars of the firing squad used under 

present conditions. 

22. Give internal diameter at base, internal diameter 

at top, and height of chimney stack, in feet. 

23. What type of stoker is to be offered ? 

16. This should give a description of the fuel, i.e. whether wood, peat, coal, 
coke, etc. ; state average size of piece delivered or give trade name. State 
from which mine, etc., fuel is obtained, give chemical analysis showing per- 
centage of hygroscopic water, percentage of ash, percentage of sulphur, and 
state calorific value of the fuel in B.Th.U. per lb. 

21. The number of firemen employed per shift ; the number of shifts 
worked and the length of each shift in hours should be stated. 

23. TJnder-feed, over-feed, chain grate, shovel, etc. 
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SUB -STATION, AUTOMATIC 

1. Give particulars of the primary supply. 

2. State nature of supply to be taken from the second- 

ary side. 

3. State capacity of the station required on the 

secondary side, in kW. 

4. State size of unit preferred, in kW. 

5. What type of unit is preferred ? 

6. State whether time or voltage control of the station 

is required. 

7. At what voltage on the secondary feeder bars is 

the set to cut in ? 

8. What time lag is required before set cuts in, in 

seconds ? 

9. At what load on the secondary bars is the set to 

cut out, in amps. ? 

10. What time lag is required before set cuts out, in 

seconds ? 

11. Is set to work in parallel with other plant ? Give 

particulars. 

12. Give particulars of protection required. 


1. System, D.C,, single-, two-, or three-phase ; two-, three- or four-wire ; 
voltage, frequency ; also give particulars of sets in central station, number 
and size in kW. 

2. System, voltage and frequency. 

5, Rotary convertor, motor-generator set, mercury -vapour convertor. 

6. Time control means switching in at a predetermined time, and is some- 
times to be preferred in railway substations. 

In connection with this question it should also be stated whether distant 
control from the central station or another substation is also desired. 

8. That is, how long is the voltage to remain at the figure given in answer 
to question 7, before the set cuts in ? 

11. State size in kW., type of generator, and how driven, distance in yards 
from new substation and size of its feeders. 

12. Complete protection should be provided for — 

(a) Overload, If the demand is greater than the set can supply, set should 
not be cut in. (This might occur, due to some other parallel running set 
being shut down.) 

(2>) Faults on -b or - side of any feeder. The particular feeder should be 
cut out without interference with any other circuit, 

(c) Short circuit on the outers of any feeder. Same as (2). 
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13. Is the neutral wire earthed ? How ? Where ? 

14. Give particulars of all out-going feeders from the 

sub-station. 

15. Give sketch showing space available for set. 


(d) Starting set up against a fault. 

The plant may be so arranged that if the set should be cut out, due to the 
operation of any relay, the starting gear will be locked and set cannot be again 
started up automatically till after examination by an inspector. 

13. With or without resistance. At central or substation. 

14. Number ; type, two- or three-wire ; load on each feeder in amps. ; 
setting of overload relays required. 


( 5458 ) 
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SUPERHEATER 

1. State quantity of steam to be dealt with in lb. 

per bour. 

2. What is the steam pressure in lb. per sq. in. abs. ? 

3. What amount of superheat is required in ° E. ? 

4. What type of superheater is required ? 

5. Give size and type of boiler with which superheater 

is to be used. 

6. State the calorific value of the fuel to be used in 

B.Th.XJ. per pound. 

7. Will forced or natural draught be used ? 

8. Give the amount of coal burnt per hour, in tons. 

9. What is the gas temperature at point of flue where 

superheater is to be fixed, in ° E. ? 

10. How much space is available for the superheater ? 


3. Instead of tlie amount of superheat required, the final temperatures of 
the steam in ° F. may be given. 

4. Fixed in boiler flue or independently fired, with or without adjustment 
of the amount of superheat, etc. 

5. This should state whether boiler is Lianeashire, Habeock <fe Wilcox, etc., 
and maker’s size. 

7. In the case of an independently fired superheater, state draught avail- 
able in flue where superheater will be connected. 

8—9. Can only be given in the case of an existing boiler plant. 

10- This should give the dimensions of the space available at the back of 
the boiler or between the boiler tubes. If possible, a sketch should be sup- 
plied with inquiry showing proposed situation for fixing superheater. This 
should also be done in the case of an independently fired superheater, if the 
available space is at all limited. 
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SWITCH, AIR-BREAK 

1. Give particulars of the supply on which switch 

will be used. 

2. State number of poles required. 

3. Give normal full load current which switch must 

carry, in amps. 

4. Is switch to have slow or quick break ? 

5. State what trips are to be fitted to the switch. 

6. Are any of the trips to be fitted with time-lag ? 

7. What type of switch is required ? 

8. How is the switch to be operated ? 

9. Is a L.T. supply available ? Give particulars. 

10. Will the switch be frequently tripped ? State 

number of times per hour. 

11. Is the switch to be interlocked with other 

apparatus ? 

12. State what accessories are required with switch. 


See B.S.S., Nos. 109, 110, 124, 126, 127, 130. 

I. D.C., single-, two-, or three-phase, two-, three-, or four-wire ; voltage 
and frequency. 

5. These may be overload, reverse current, no -voltage, or leakage trips. 
For overload trip, state range of overload at which it is to operate, and for 
leakage trip, percentage of leakage for which it will be set. 

7. With front or back connections, for mounting on switchboard, pillar, or 
wall, for moimting in ironclad switchgear, etc. 

8. Hand, with free or fixed handle, remote mechanical operation (m which 
case enclose a dimensioned sketch showing proposed layout, so that levers 
may be suitably arranged), remote electrical operation. 

9. D.C- or A.C. voltage and frequency* 

10. Where very frequent operation of the switch occurs (as m connection 
with cranes, etc.), the class of machinery with which the switch will be used 
should be fully detailed. If the switch is frequently opened under overload 
this should be stated. 

II. If so, state whether electrically or mechanically and with what appara- 
tus. If mechanically, give a dimensioned sketch of proposed arrangement. 

12. With or without base (state whether slate, marble, etc., and its finish) ; 
enclosing cover (state also whether required watertight, dust-proof or explosive- 
proof) ; if to be supplied with dividing fillets between the poles ; indicating 
lamp ; cable-end boxes, tell-tale indicator, etc. 
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SWITCH, BATTERY REGULATING 

1. State type of switch required. 

2. State form of switch preferred. 

3. What is the voltage of the circuit to which the 

battery will be connected ? 

4. What is the maximum discharge current to be carried 

by the switch ? 

5. Will more than one cell be connected across contact ? 

6. How is switch to be operated ? 

7. Is a position indicator required ? 

8. Where will the switch be erected ? 

9. Enclose dimensioned sketch of space available. 


1. Single (cannot be used for discharging whilst battery is being charged). 
Double (for simultaneous charge and discharge). 

Treble, occasionally used to give more than one voltage to supply different 
feeding points. 

2. Circular or straight contact path, choice is sometimes limited by current. 

6. Will be usually fixed by voltage of the circuit, and current to be carried 

by the switch. 

6. Hand, hand-wheel and chain, etc., electrically by push-button or by 
automatic voltage relay. 

7. This may be fixed on switchboard and will indicate how many cells a.e 
charging or discharging. 

8. In battery-room or in switch-house. 
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SWITCH, OIL 

1. State for what system the switch is required. 

2. Give normal full-load current which switch is to 

carry, in amps. 

3. State voltage and frequency of system on which 

the switch is to be used. 

4. Give the total capacity of the system in which the 

switch operates in kVA. 

5. Is any point of the system earthed ? 

6. What trips are required ? 

7. Is any time lag required with the overload and 

reverse power relays ? 

8. Are charging contacts and resistances required ? 

9. State system, voltage and frequency of any low 

voltage supply which is available. 


See B.S.S., Nos. 118. 148. 

1. D.C., two- or three-wire ; single-, two-, (three- or four-wire) three- 
phase (three- or four-wire). It will be assumed that a three-pole switch can 
be used with a two-phase system. If a four-pole switch is required, this must 
be stated. 

4. The normal full-load capacity of each of the machines in the station, 
together with type of prime mover, should be given, as it is possible for cir- 
cumstances to be such that the switch may be called on to break the full 
load. This will to some extent depend on the relative position of the switch 
operating to the other switches on the system, to the distribution of the time 
lags on the relays, etc. In the case of substations, state the number and size 
of all feeders to it working in parallel. Also give kVA. capacity and ratio of 
transformation of any transformers connected between the switch and the 
feeders. In all oases of important switches, the fullest particulars of the station 
should be given. This should include particulars of any reactances used to 
limit current and where they are placed. 

6. Are trips to be direct-acting or through relays ? These may be overload, 
no -volt, leakage, reverse power trips, or remote control coil. In the case of 
overload relays, state the range of overload adjustment required. The 
reverse power relays may operate a no-volt trip coil if no suitable low-tension 
supply is available, and in this case no time lag can be fitted. If a low -tension 
supply be available, the reverse power relays close a special coil on the switch 
which is operated from the low-tension supply. This trip can only be used on 
C.C. circuits and is usually set to operate at 25-50 per cent reverse power. 
A no -volt and reverse power trip cannot operate in conjimction unless the 
reverse trip opens the circuit of the no-volt coil. The leakage trip can be 
arranged to trip the switch on the occurrence of an unbalanced leakage on 
one phase. State percentage of leakage for which switch is to be set. 

8. Only necessary in case of high-tension systems. 



27 S BlsreHNBBRI3Sr-G USrQtTIRIES 

10- What type of switch is required ? 

11. If meohardoally operated, give a dimensioned 

sketch from which the levers can be arranged. 

12. Are pilot lamps required ? 

13. Is any temperature rise specified ? 

14. Is switch for continuous or intermittent service ? 

If the latter, state the maximum number of 
times the switch will be operated per hour. 

15. Is the switch to be interlocked with other 

apparatus ? 

16. Is the switch to be provided with cable end boxes ? 


10. The switch may be for switchboard, wall, or pillar moujciting, hand, 
remote mechanical control or remote electrical control. 

14. It is here assumed that the switch will be broken under not more than 
normal full-load current. If the switch is likely to be operated frequently 
under overload this should be specifically pointed out. 

15. If so, state whether electrically or mechanically and with what 
apparatus. If mechanically, give a dimensioned sketch showing proposed 
arrangement. 
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SWITCHBOARD 

1. State system to be controlled. 

2. Give voltage and frequency of system. 

3. What tjrpe of switchboard is required ? 

4- What type of instrument is desired ? 

5. What type of switch is desired ? 

6. Give particulars of the trips and releases desired. 

7. Give full particulars of each machine or circuit to 

be controlled. 

8. What accessories are required ? 

9. What system of line protection is to be used ? 

10. Give dimensioned sketch of building in which the 

switchboard will be erected. 

11. Are spare panels to be left for future extensions ? 

State how many. 

12. Is the neutral point of system to be earthed ? 


See B.S.S., Nos. 168, 169, 160. 

1 . Whether C.C. ; single-, two-, or three-phase ; three- or four- wire. 

3. Whether to be of panel, truck, desk or ironclad foolproof type, panelsbf 
slate, marble, iron, etc. For small boards, whether angle iron or pipe framework. 

4. Whether round, sector, edgewise ; with or without illuminated scale ; 
front of board or sunk mounting ; recording or indicating ; moving coil, 
induction, moving iron, etc., whether to be on bracket. Specify any special 
instruments required, such as synchronizers, frequency indicators, leakage 
indicators, etc. State whether space has to be reserved for Tirrill regulator. 

5. State whether air or oil ; to be mounted on front of board, back of board, 
or in cellar ; whether to be mechanically or electrically operated. In the case 
of oil switches enclose a data sheet. 

6. Is switch to be provided with overload, reverse, or no-volt releases ; 
with or without time lag ; with or without indicating lamps ? In the case of 
A.C. circuits, is there a low-tension continuous current supply available for 
operating trips and releases ? 

7. This should state kind of circuit to be controlled, generator, transformer, 
battery, converter, feeder (whether cable or transmission line), motor, electric 
furnace, etc., the power of each circuit to be controlled in kW. at a given power 
factor ; and maximum short circuit power which the switch might have to 
break. Whenever possible, give a line diagram of connections of the whole 
apparatus to be controlled by the board. 

8. Clock, ornamentation, lamps over each panel, enclosing side doors, etc, 

9. Morz McLellan, Merz Price, Merz Hunter, split conductor, etc. 

10. The sketch should show the proposed layout of the machines together 
with the proposed position of the switchboard. The position of all columns, 
joists, girders, etc., and size of them should be shown. It is extremely impor- 
tant in all high-tension work that this sketch should be fully dimensioned. 

12. State whether connected direct to earth or through a resistance. 
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TACHOMETER 

1. State speed to be measured in r.p.m. Maximum 

Minimum. Average 

2. What diameter of dial is preferred ? 

3. How is the tachometer to be driven ? 

4. Is an indicating or integrating tachometer required ? 

5. Is the instrument to be fitted with a maximum 

indicator ? 

6. Is the instrument to be fitted with an electrical 

alarm ? 


3. By solid coupling, spring coupling, belt or rope drive, in which case 
state the diameter of the di'iving pirlley and whether it is the speed of this 
pulley which has to be measured. If this pulley is on a countershaft, state 
ratio of speeds between countershaft and main shaft of which speed is required. 

4. Or a combination of both. In the case of an integrating tachometer, is 
a five-, six-, or seven -figure meter required ? 

6. Give limits at which alarm is to operate, i.e. for example, plus or minus 
10 r.p.m. 

The tachometer can also be supplied in an electrical form as an indicating 
or recording instrument. If this type is preferred, use data sheet for electri- 
cal measuring instrument and answer such questions as refer to the type of 
instrument, and also enclose this data sheet with answers to questions 1, 3, 5, 6, 
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TANK, LIQUID 

1. For what liquid is the tank required ? 

2. State maximum quantity of liquid the tank is to 

hold, in gallons. 

3. Is the tank to be under internal pressure ? Give 

particulars. 

4. State temperature of the liquid as supplied to 

tank in ° F. 

5. What type of tank is required ? 

6. Of what material is it to be made ? 

7. What type of joint is preferred ? 

8. Is it to be made in sections for erection on site ? 

9. State what finish is required. 

10. Enclose dimensioned sketch showing position and 

size of manhole, pipe connections, etc. 

11. Is steel tower to be provided ? 

12. If so, state height in feet measured from ground 

level to underside of tank. 

13. State what accessories are to be included. 


1. Water, oil, petrol, tar, chemicals, etc. If liquid has corrosive action on 
iron or steel, give particulars (name, concentration). 

2. Or if size of tank is already fixed, state length, breadth, depth and 
gauge, or thickness of material to be used. 

3. State pressure in lb. per sq. in. abs. 

5. Cylindrical or rectangular, open or enclosed. Fixed or for transport 
purposes. In latter case, state whether for railway wagon or lorry, and how 
contents are to be taken from tank, syphoned, pumped, or blown out by 
compressed air. Give full dimensions of the wagon on which the tank is to 
be fixed. 

6. Cast-iron or steel. 

7. Riveted or welded. 

9. Painted or galvanized. 

10. Give particulars of the pipe connections to be provided. 

11. If so, enclose data sheet for foundations, 

13. Liquid-level indicator, safety valve, cleaning or blow-ofi cocks, etc. 
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TESTING, METAL 

1. State name of metal to be tested. 

2. State purpose for which it is proposed to use metal. 

3. Give full particulars of the previous treatment of 

the test piece supplied. 

4. State exact locality of main article from which 

test piece has been taken. 

5. State at which temperature the undermentioned 

tests are to be apphed. 

6. Is a chemical analysis of the metal required ? 

7. State which of the following physical properties 

are to be tested and given — 

{a) Specific gravity. 

(6) Specific heat. 

(c) Coefficient of heat conductivity. 

{d) Coefficient of electrical conductivity. 

(e) Coefficient of expansion. 

(/) Limit of elasticity. 

{g) Ultimate strength under tensile, crushing, 
bending, shearing, or torsional stress. 

8. Is the material to be tested under dynamic stresses ? 

Give particulars of the test required. 


See B.S.S., Nos. 18, 103, 131, 240. 

The engineer making the test shotild be careful to express the units in which 
the results of the tests are given. 

In the inquiry it should be specified that where standard test piece specifica- 
tionis exist, these must be employed in the tests. Where such do not exist, 
the engineer making the test should give dimensions and mode of preparation 
of the test piece used, or the inquirer should himself specify the form and 
dimensions. 

2. This will enable the engineer to draw attention to any qualities of the 
material which, on test, he finds unsuitable for this purpose. 

3. This is extremely important and should include : how the test piece was 
prepared (turning, grinding, polishing, etc.) ; whether it has been hot or cold 
drawn, extruded, cast (state how cast, particulars of mould, etc.) ; details 
of any heat treatment it has undergone, etc. 

6. Or series of temperatures. This temperature may not be the same for 
each test. If not, specify for each test separately. 

7. (gr) State under which form of stress the ultimate strength is required. 

S. (o) Tests by blows from drop hammer, pendulum hammer, etc. State 
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9. Is the hardness or temper to he tested ? Give 
particulars of test preferred. 

10. Is the material to be examined for resistance to 

corrosion ? 

11. Is a micro-photograph with report required ? 

12. Is the heat treatment of the metal to be studied ? 

13. Give details of any special technical tests w'^hich 

are to be carried out — 

(а) Bending. 

(б) Forging. 

(c) Him formation. 

(d) Dome formation. 

(e) Welding. 


whether test is to produce a tensile, crushing, or bending stress, and whether 
test piece is to be with or without a notch. 

Hesult of this test may be expressed as change in form produced by one 
blow of so many ft. -lb. energy or total amount of work done to break piece. 

(b) Tests under repeated stress. State whether test is to be : ( 1 ) To destruc - 
tion, or (2) For a given time under a specified change of stress. 

Also state whether stresses are always to be in same direction, or alternately 
tension and compression. 

Hesult may be expressed as number of changes of stress (stress should be 
given) required to produce destruction, or in case of (2) a comparison of 
its ultimate strength after this test with that of a similar, but untested, 
piece. 

9. (a) Scratch test. 

(6) Brinell ball test. 

(c) Hole boring test (sometimes used in case of cast-iron, etc,). 

10. State with what liquid (water, acid, alkali, etc.) concentration, tempera- 
ture, etc., the test has to be carried out. 

12. This will usually be done by finding temperatures of calesence and 
recalesence, and supply of corresponding temperature curves. 

13. (a) Hesult usually expressed as the angle through which a bar may be 
bent without cracks appearing at the bend. State whether test piece is to be 
annealed or hardened. 

(6) State what form of test is required — 

( 1 ) Spreading or lengthening by hammer blows. 

(2) Flattening by hammer blows (rivet). 

(3) Die test. Hammering a die through a hole in test piece till latter com- 
mences to split. 

(4) Hole test. Forging a hole with a die. 

(c) Him formation. Forging a rim on a pipe or round a hole in a sheet of 
metal. 

(d) Dome formation. Forging a dome (or bulge) of given size in a sheet or 
plate of the metal. 

(e) Btate whether to be forge welded or electric welded. 
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(/) Magnetic. 

(gr) Quality of any protecting coating. 


(/) (1) Permeability. 

(2) Hysteresis loss. 

(3) Eddy current loss. 

(4) Ageing properties. 

( 0 ) (1) Quantity of tin, zinc, enamel, etc., on specimen. This is not 
usually expressed as so many oz. per sq. in. or ft., but by special tests, such as 
dipping the plate, wire, etc., a certain number of times for a definite time into 
a solution of specified strength, etc. 

(2) Same test as under 13(a), expressing angle at which coating commences 
to crack. 
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TOOLS, MACHINE 

1. What class of machine tool is desired ? 

2. State size of machine required. 

3. What type of machine tool is required ? 

4. Is machine to he provided with hand or automatic 

feed ? 

5. What type of chuck is to be employed ? 

6. Give full description of the work to he done in the 

machine. 


See B.S.S., No. 122. 

1. Lathe, miller, drilling machine, planer, slotter, shear, railway -wheel 
lathe, crank axle lathe, axle journal, returning and burnishing lathe, etc. 

2. This can usually be done by giving maker’s t 5 >'pe and designation. When 
known, state height of centres or swing, distance between centres (lathes) ; 
maximum size and depth of hole, traverse, and radius of swing (drilling 
machine) ; width, depth, and length of table (planer) ; stroke (slotter) ; 
depth of throat (shear) ; length of blade and stroke (hack-saw machines) ; 
length of cross, length, and height of feed (boring machines and milling 
machines), etc. If this question cannot be answered with certainty, give 
particulars asked for m questions 6-10. 

3. Combination (drilling and turning mill ; screwing and tapping machine ; 
drilling and tapping machine ; surfacing, boring, milling, drilling, and tapping 
machine). 

Plain or universal. 

Horizontal, vertical, radial, or a combination. 

Hand -feed or automatic. 

Internal or external, cylindrical or fiat surface grinder. 

Single- or multiple-spindle drilling machine. 

Centre, surfacing, screwing, boring, turret, capstan, roughing, or finishing, 
etc., lathe, or a combination. 

Cam lever or eccentric punch. 

Three or four rollers for plate binders* 

Roller or press type for bar straighteners. 

With or without gap in bed for lathes. 

Ordinary or quick change type for lathes. 

Single, double, or triple machines (internal or external) for screwing 
machines, etc. 

4. In latter case, are all the movements to be automatic ? If not, state 
which are required automatic. 

In some cases the feeds are automatic but operated independently of the 
machine (hot or cold saws, shears, etc.). In this case, state what medium is 
to be used to operate the feeds, hydraulic, electric, or steam, and give particu- 
lars of supply. 

In case of hydraulic supply, state pressure in lb. per sq. in. g. ; steam, give 
steam pressure in lb. per sq. in. abs., and temperature in ° F. ; electric : state 
system, voltage, and frequency. 

5- Size ; ordinary or self -tightening ; two*, three-, or four- jaw ; universal 
or independent ; key or hand-operated ; inside, outside, or reversible jaws ; 
magnetic or non-magnetic (state D.C. voltage available) ; plain or taper, etc. 

6. General work or mass production of one or two articles. 
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7. Give details as to the work to be done and size of 

material to be handled. 

8. Give physical properties of the material to be 

worked. 


In combination machines, give particulars of each class of operation to be 
performed. 

If work IS of irrregular shape and requires complicated movements, send 
sample or drawing. 

Is work to be done on face, cylindrical surface, edge, etc., or duplicated on 
underside ? 

In screw-cutting machines, state what type of screw is to be cut ; British 
standard, metric, etc. 

In gear-cutting machines, what type of gear is to be cut, spur, bevel, helical 
worm, etc. 

In edge planers, state whether end of plate has to be planed square with 
the side only or whether it is also necessary to be able to plane end at an angle 
to the side. State maximum angle with the side. 

For benders, state whether to bend rings, plates, or straighten bars. 

7. State how many tools will be cutting simultaneously, if more than one 
is to be used. 

Maximum and minimum sizes of the work to be done or of the material to 
be handled should be given. 

If these differ very considerably and are more or less exceptional, give 
average size as well. 

In the case of combination machines, if both combinations are to operate 
together, state the maximum sizes which will be worked simultaneously. 
Ex.: combined shear and punch, give maximiim thickness and maximum 
diameter of hole for punch which may b© simultaneously done with the maxi- 
mum length and naaximum thickness on the shear. 

Length, breadth, thickness, section (for angle, channel, and other sections), 
diameter, bore. 

Diameter of tube and radius to which it is to be bent. 

Diameter of cylinder to be rolled. 

Number of holes to b© drilled or punched at on© time together with maximum 
diameter of hole ; minimum and maximum pitches and maximum thickness ot 
plate in which these holes are to be made. 

Type, pitch, and diameter of gear teeth to be cut. 

Type, pitch, diameter, and length of screw to be cut. 

Diameter and length of shaft (or bore) to be ground. 

Size (section) and length of keyway to b© cut. 

If for tool, cutter or drill grinding, state whether wet or dry grinding and 
size and type of tool, cutter or drill. 

State what finish is required in the case of polishing and buffing machines. 

If cutting speeds or rat© of feeds are specified, these should be stated 
together with full particulars of conditions under which these will be used. 

8. This should state name of material, its tensile, crushing, bending, shear- 
ing, or torsional strength, whichever is most important for the work to be 
done ; its chemical composition ; its hardness on Brinel scale ; particulars 
of any heat treatment it has undergone ; whether it is cast, forged, drawn, 
rolled (hot or cold) ; whether castings have been pickled or sandblasted ; 
temperatme in ® F. of material as worked (hot saws) and maximum tem- 
perature in ® F. which material must not exceed during operations if this is 
important. 
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9. State output required per hour. 

10. State accuracy required. 

11. Enclose dimensioned drawing or submit sample of 

work to be done. 

12. State nature of drive required. 

13. State what accessories are to be included. 

14. State any special requirements desired on the 

machine. 

15. Enclose dimensioned sketch for proposed layout. 


9. This applies generally to antomatic machmes on mass prodnction, and. 
shonld. state nnmfoer of a particniar size of screw, nut, holt, etc., req^uired per 
hour. 

10. State to what system of gauge limiting will be worked, what type of 
fit is required, or state tolerances, i.e. to how many thousandths of an inch or 
hundredths of a millimeter the work must be accurate. Also state to which 
surfaces or operations this accuracy is to apply. 

1 1 - This should show state and size of ax*ticle before operations and, in the 
case of a drawing, all the operations to be performed, the finished dimensions 
and accuracy on each surface required. 

12. Usually, only ti*ansmission or electric motor drive comes mto question. 
In former case, state speed and size of any pulley available. In latter case, 
enclose a complete data sheet for each machine to be driven in the case of an 
individual drive. In the case of a group drive, give particulars of the machines 
in the group, and a sketch showing proposed layout. When electric drive is 
to be used, the machine tool manufacturer should be informed what make ot 
motor is preferred, if any, so that he can allow for any structural modifica- 
tions to his machine to take the motor- In the case of some machines the 
drive is special ; see data sheet for planer, etc. 

I 3. Fast or loose pulley ; cone pulley ; gear-box ; automatic stops, state to 
what motions ; pump for lubricating liquid ; special attachments for holding 
tool, cutter, or drill ; dividing heads ; rack spacing and cutting attachment , 
vice ; cranes or other lifting gear ; hand screws or hydraulic clamps ; guards . 

14. Such as, ordinary, ball or roller bearings ; quick return (for planers, 
liack-saw machines, etc.) ; relief on back stroke (hack-saw machines) ; more 
than one liead on rail, with side head (for planer) ; revolvmg, tilting, or cant- 
ing table (shaping, slotting and milling machines) ; with or without hollow 
spindle (lathe) ; fixed or sliding head (drilling machines) ; single or variable 
speed (reeling machines) ; rotary or stationary head (screwing machines) ; 
number of tools in tool holder (capstan lathe), etc. 

15. This should show space available, proposed method of drive, arrange- 
ments for bringing material to and taking it away from the machine, etc. 
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TOWER, COOLING 

1. State quantity of circulating -water to be cooled in 

gal. per hour. 

2. Give maximum temperature of the circulating water 

on leaving the condenser in ° E. 

3. State reduction in temperature required in ° E. 

4. Give full particulars of atmospheric conditions where 

cooler will be erected. 

6. What t 3 rpe of cooler is desired ? 

6. Of what material is the cooler to be constructed ? 

7. Is a natural or forced draught cooler preferred ? 

8. Enclose dimensioned plan of site. 


2, Or water-cooling jacket of the engine, air compressor, etc. 

4. This should include — 

Temperature of air — Maximum 

Minimum 

Average Annual ... . 

and average annual humidity of air expressed as a percentage. Wlienever 
possible, supply yearly charts. 

5. (a) Open. 

(b) Tower or chimney. 

(c) Ts water to be. pumped to cooler, or is it allowed to flow by gravity to 
cooler from condenser, etc, ? 

6. Wood, ferro- concrete, steel. 

8. This should show proposed position of cooler with space available for 
it ; all pipe connections from condenser, etc., to cooler ; diameters and 
lengths of pipes ; and differences of level of condenser water inlet and outlet, 
measured from ground-level. It should, also indicate any neiglibouring build- 
ings which might restrict free passage of wind across cooler. 

This data sheet can be used for water-cooling plant for all classes of industrial 
purposes and, if type of cooler other than tower type is required, specify type 
in question 5. 

itTo pumps or piping will be offered unless specially reqiiested. 



ENGINEEBING INQUIRIES 289 

TRACK, LIGHT RAILWAY 

1. State length of track required in yards or miles. 

2. What section of rail is preferred ? 

3. State weight of rail required in lb. per yard. 

4. State rail gauge desired, in feet. 

5. Are steel or wooden sleepers to be used ? 

6. Give distance in feet from centre to centre of 

sleepers. 

7. Give maximum load in tons on each axle, and 

distance in feet between axles for the locomotive 
to be used on these rails. 

8. Is any curved track required ? If so, give quantity 

required and radius of curvature, in feet. 

9. How many branches with switches, and of what 

type, are required ? 

10. How many plain crossings are required, and at 

what angle to main line ? 

11. Is a turntable or weighing table required ? If so, 

state which, and give maximum length of wheel 


See B.S.S., Nos. lU, 47, 47a, 64, 68, 104. 

It is to be assumed that the track will be supplied complete ready for laying. 

I. By track, is to be understood two parallel lines of rail complete. Double 
track will be four lines of rail. The length of track is required, not length of 
rail. 

5. Steel sleepers are usually supplied complete with fixing clamps, etc., by 
the firm which supplies the rails. When wooden sleepers are to be used, only 
dog spikes will be supplied with the rails. 

6. This is fixed by the maximum load to be carried. Therefore, data asked 
for in question 7 should always be given where possible. If this is not possible, 
the name of the firm supplying the locomotive, together with the locomotive 
number, etc., should be given to enable the necessary particulars to be obtained. 

7. This data enables size of rail and distance between sleeper to be checked. 

9. These may be right hand, left hand, symmetrical, or three-way ; if a 

double track is being used there may be in addition a single cross-over from 
one track to the other, right or left hand, a double cross-over at the same point 
between the two tracks, or a junction into the double line from right or left 
hand. These will all require switches. There may also be a crossing at any 
angle without switches. The number of each class of switch branch should be 
given. State class of switch required if there is any special preference, and 
also if guard rails are desired. 

II. Data asked for, of course, only refer to the wagons, not locomotives. 

19— (5458) 
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base in feet and maxunum weiglit to be turned, 
in pounds. 

12. Give particulars of fish plates required. 

13. Send dimensioned map showing layout of all 

sidings, branches, crossings, etc. 

12. This should give section and number and. size of bolts used. It is not 
necessary to give this data if the complete track is being inquired for, and is 
only desirable to enable resistance of the track to be calculated in the case of 
electric traction. 

If points, crossings, branches, or curves are to be asked for separately, the 
following questions must be answered — 

Branches . Questions 2—6, 9, 12. 

Crossings - ,, 2-6, 10, 12. 

Curves . ,, 2—6, 8, 12. 

Turntable . 2—4, 7, 1 1 . 
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TRACTOR, ROAD 

1. State what type of tractor is required. 

2. State maximum net load to be pulled on level, in 

tons. 

3. Give maximum incline up which tractor may be 

required to operate. 

4. State maximum net load to be pulled up this 

incline. 

5. Stato condition of the roads on which tractor will 

be used. 

6. Give particulars of the fuel to be used. 

7. Is tractor required to drive auxihary machinery ? 

Give particulars. 

8. Is body to be suitable for tipping ? 

9. What type of wheel is required ? 

10. Is awning to be provided for driver ? 

11. If trailer is to be supplied, state type required. 

12. Is trailer to be sprung ? 

13. State capacity of trailer required. 


I. Steam, paraffin, or petrol engine. 

2-4. This includes load in any trailer attached. In case of a trailer, state 
net weight of trailer alone and net weight of load alone. 

It is here assumed that roads are in good condition. If roads are in very 
bad condition, or loads have to be drawn over ploughed land or prairie, this 
should be distinctly stated. 

6. Name, coal, coke, wood ; size ; calorific value in B.Th.U. per lb. If 
tractor is to be electrically driven, state average distance to be travelled per day. 

7. Such as threshing machinery, pump, etc. If so, it will be necessary to 
supply fiy-wheel type pulley and governing gear. 

8. Side or end tipping, hand or automatic. 

9. Plat steel wheel, ordinary iron wheel, rubber-tyred wheel, caterpillar 
tractor. 

10. It may also be carried over whole engine if desired. 

II. State class of goods the trailer is to carry. If a trailer is required for 
special work, such as carrying boilers, structural steel, large castings, tanks for 
oil, water, chemicals, etc. (see also separate data sheet), a drawing should be 
sent. If ordinary trailer is required, state whether to have removable sides 
or end, let-down sides and end, whether whole body is to be tippable and 
whether to side or end, etc. 

12. Or supplied rigid. This will depend to some extent on the work to be 
done. 

18. That is, load it is to carry in tons. 

This data sheet may also be used for trailer alone (questions 6, 8, 11-13), 
but it is then necessary to state height of drawbar socket on the tractor. 
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TRANSFORMER 

1. On what system is the transformer to be used ? 

2. What output is required from the transformer in 

kVA. ? 

3. Describe nature of the load on the transformer. 

4. State frequency of circuit. 

5. Give ratio of transformation required. 

6. Is a straight or auto-transformer required ? 

7. What type of transformer is desired ? 

8. Is artificial cooling required ? If so, state whether 

air or water cooling is preferred. 

9. Give particulars of air or water supply available 

for this purpose. 

10. Is the transformer to be erected unprotected in 

the open air ? 

11. What connection of high-tension coils is required ? 

12. What connection of low-tension coils is required ? 


See B.S.S., No. 148. 

1. Single-, two- or three-phase, or transformation from two- to three- 
phase. 

3. This should state whether transformer is for a pure power load, pure 
lighting load, or a mixture of power and lighting. In the case of transformers 
for use with rotary converters and electric furnaces, state the amoimt of 
reactance desired in transformer. 

6. If the answer to this question is given as a ratio (for example, 4:1), 
then the high-tension voltage must also be given. It should also be stated 
whether this ratio is to be obtained at no-load, full non-inductive load, or full 
inductive load. If transformer is to be used for testing purposes, state 
voltage range desired, number of steps and whether it is necessary to eEect 
these steps without breaking the circuit. 

6. Auto -transformers are not so satisfactory as transformers with double 
windings, and are only to be recommended when the ratio of transformation 
does not exceed 4:1. 

7- INTatural air-cooled or oil-cooled. 

8. This will depend on the size of the transformer and the situation in which 
it is to be used. Forced air-blast cooling or water-cooling of the insulation 
oil may be employed. 

9* This should include the temperature in ® F. of the incoming air or water, 
the quantity in gallons per minute or cub. ft. per minute available for cooling, 
and the pressure in inches w.g. of the supply. 

11-12, These may be answered by stating the group letter to which the 
transformer connections belong, or by giving small sketches showing relations 
of primary and secondary potentials. 
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13. Are high-tension tappings required, and if so, for 

what voltages ? 

14. Are these tappings to be brought to terminals 

inside or outside the transformer case ? 

15. Will the low-tension neutral point of the trans- 

former be connected to the system ? 

16. If so, will the phases be unequally loaded ? State 

approximate load on each phase. 

17. Is the transformer to work in parallel with others ? 

18. If so, give output in kVA., high- or low-tension 

voltages at no-load, short-circuit voltage and 
t 3 rpe of coil connection used, for each trans- 
former with which it works in parallel. 

19. Will the transformers with which it works in parallel 

be in the same building, or at various points 
on a transmission line ? 

20. Will the transformer be required to operate in a 

reverse direction ? 

21. Can one pole of the transformer be earthed ? 

22. State overload capacity required. 

23. State maximum temperature rise allowable. 


13. Tappings where requix-ed are usually made on the high-tension side, 
but they can also be provided on the low -tension side if the latter voltage is 
not too low. 

18, For satisfactory parallel working, the transformation ratio at no-load, 
short-circuit voltage, and method of coil connection must be the same for 
all transformers. By parallel operation is understood the parallel connection 
of both high-tension and low -tension sides of several transformers at the same 
time. If only the high-tension sides are parallel connected, but the low-ten- 
sion sides work on separate circuits, the transformers do not work in parallel 
and equality of the above ratios is not necessary. When giving the short- 
circuit voltage it should be stated whether this was taken with transformer 
hot or cold. (Small variations in the short-circuit voltage can be compen- 
sated.) Satisfactory parallel working will not be obtained if the ratio of the 
outputs of the smallest to the largest transformer exceeds ca. 1:5. 

19. If the transformers which are to work in parallel are in the same central 
or substation, the no-load transformation ratios must exactly agree ; if they 
are separated by a length of transmission line a certain amoimt of deviation 
is allowable, depending on the length of line between the transformers. There- 
fore, state approximate length of line in yards between the transf oarers. 

21. This very considerablj?' reduces the cost in high-tension testing trans- 
formers. 
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24. State any special tests required. 

25. Shall transformer case be provided with rollers ? 

26. What accessories are required ? 


26. If transport rollers are required, state whether the transformer is to be 
moved parallel or at right angles to the side where the connections are led 
out. 

26. Fuses, thermometer, oil gauge, earth shield, state earthing device, etc. 
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TRANSFORMER, INSTRUMENT , 

1. State system, voltage, and frequency of supply. 

2. What form of transformer is desired ? 

3. What type of transformer is required ? 

4- State ratio of transformation necessary. 

5. What type of instrument will he connected on 

secondary side ? 

6. State number of instruments to be connected. 

7. State total volt-ampere capacity of all the instru- 

ments to be connected. 


See B.S.S.. No. 81. 

1. In two- and three-phase circuits, single-phase transformers will be 
offered unless two- or three-phase transformers are specifically asked for. 

2. Air- or oil-cooled ; in iron cases run in solid with compound ; bus-bar 
type ; slip over cable type ; portable or fixed pattern ; for cellular, cubical, 
or truck gear ; for wall mounting or floor fixing. Twin transformers with 
two secondary windings, one winding being used for indicating instruments 
and protective devices and the other for integrating instruments. 

3. Current or voltage transformer. 

4. Secondary side is usually wound for 5 amp., for special protective work 
sometimes 2, 9, or 8*66 amp., and 110-220 volts, depending on instruments 
to be used. This may be given as ratio primary amp. /secondary amp. for 
current transformers ; primarj^ voltage/secondary voltage for potential trans- 
formers ; or primary turns/secondary turns for protective transformers. 

5. Electro -magnetic, induction, etc., and state also whether ammeter, 
voltmeter, wattmeter, electricity meter, relay and type of relay, trip coil, etc. 
In the case of transformers required for protection work, specify the system 
of protection to be used, as this may necessitate transformers with self -balance, 
two or more primary windings, or special adjustable air gaps. 

7. If this is not known it is advisable to specify questions 5 and 6 ; number, 
type, size, and make of each type of instrument it is proposed to connect to 
the transformer- The following figures may he of some assistance : Load taken 
by following instruments in volt-amp. — 

Current Transformers — 

Moving iron ammeter, power factor indicator, indicating wattmeter 
integrating wattmeter ........ 

Induction ammeter, recording instruments . ... 

Overload relay ..... 

Overload coil . . . .... 

VoUage Transformers — 

Moving iron voltmeter ... ... 

Wattmeter and synchronizer . . - • 

Integrating wattmeter ........ 

Beverse relay 

Indicating wattmeter .... ... 

ITo-volt coil ... ...... 


1 

6 

12 

40 


1 

13 

14 
12 
20 
30 
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8. Give voltage regulation required in the case of 

potentiahtransformers. 

9. Is the neutral point to be available ? 

10. Is transformer to be provided with fuses ? 


8. Usually 1 per cent. 

9. State whether this is to he brought out on the high-tension or low -tension 
side, or on both. 

10. Only provided as a rule in the case of potential transformers. 
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TRANSPORTER 

1. Give full particulars of the material to be handled. 

2. State quantity of material to be dealt with in tons 

per hom*. Maximum Average 

3. Into what receptacle is the material to be dis- 

charged ? 

4. If material is to be stacked, give jiarticulars of 

stack. 

5. State maximum horizontal distance that material 

is to be conveyed, in feet. 

6. .State maximum height material is to be lifted, in 

feet. 

7. State speeds of operation required in feet per 

minute. 

8. What form of lifting attachment is preferred ? 

9. Is an automatic weighing machine to be included ? 

10. Give particulars of electricity supply available. 

11. Is track to be included ? 

12. Enclose dimensioned sketch showing proposed 

layout. 


See also data sheets for ship discharging plant, conveyor, elevator, sack 
unloader. 

1. Name, coal, grain, sacks, boxes, etc., weight in lb. per cub. ft., dimen- 
sions of largest piece to be handled, wet or dry. 

2. It is also advisable to state quantity to be handled per day, together with 
number of working hours. 

3. To dump, to stack, into vessel, railway truck, etc. 

4. Maximum dimensions of stack are required. 

7. This is more or less fixed by question 2, and choice should be left to the 
maker. 

8. Hook, grab, or bale. 

10. System, voltage, and frequency. 

11. Only applies to telpher transporters. State height of ti'ack required, 
and indicate all obstructions to be cleared on dimensioned sketch. 

12. This should show all points of charge and discharge, obstructions to be 
cleared, position where supports may be placed, length of traiisporter beam 
which must be hinged, etc., length, height, and route of track if already in 
existence. 
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TRAP, STEAM 

1. State quantity of condensed steam to be drained in 

lb. per hour. 

2. Give length in feet, and diameter and thickness of 

steam pipe, in inches, to be drained. 

3. State type, nature and thickness, in inches, of non- 

conducting cover used on the steam pipe. 

4. What is the steam pressure in lb. per sq. in. abs. and 

temperature in ° F. ? 

5. State number of points to be drained by one trap. 

6. Give the maximum height in feet from the lowest 

steam pipe drained to the top of the boilers. 

7. Give dimensioned sketch showing layout of piping, 

position of boilers, and proposed position of 
steam traps. 


1. If this cannot be given, the particulars asked for in 2 and 3 should be 
given for each section of pipe to be drained. It is important to state also 
whether flanges are covered or not. In the case of apparatus to be drained, 
such as dryers, etc., the dimensions should be given which will enable the 
exposed radiating surface to be calculated. In this case, question 3 must also 
be answered. 

6. This is necessary in the case of a multiple trap, collecting drainage from 
several points. 

6. This is only necessary if a special trap returning condensed steam direct 
to the boilers is to be used. If this is not answered it will be assumed that 
trap win discharge at atmospheric pressure at some point below the trap. If 
it is to discharge into a return pipe common to other traps, this shorild be 
stated. 
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TRUCK, ELECTRICAL INDUSTRIAL 

1. State size of truck required. 

2. Where will the truck he used ? 

3. Give particulars of the conditions of floor or road. 

4. State amount of any inclines up which truck must 

take load. 

5. What type of truck is preferred ? 

6. Are battery-charging arrangements available ? Give 

particulars- 


1. Express as load the truck is to carry in tons. Speed is usually chosen 
as 5 miles per hour on level. Tt is also useful to give some indication of the 
class of material to be handled, and the number of working hours per day. 

2. Jndoors or outdoors. _ ^ 

4. Gradient as a percentage and length in yards. It will be assumed that 
maximum load will bo carried up this gradient. 

5. Three- or four-wheel type. 

6. If not, enclose data sheet for accumulator charging station. 
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TURBINE, STEAM 

1. State b.h.p. required at the coupling. Normal 

Maximum 

2. Give steam pressure at turbine stop valve in lb. per 

sq. in. abs. 

3. Give steam temperature at turbine stop valve in 

o -p 

4. State vacuum required at tui*bine exhaust flange 

at full load. 

5. What is the exhaust steam pressure at turbine 

stop valve in lb. per sq. in. abs. ? 

6. What quantity of exhaust steam is available in 

lb. per hour ? 

7. Will a low pressure steam accumulator be provided? 

8. If so, give range of exhaust steam pressure at 

turbine stop valve. 

9. If not, what is the maximum length of pause in 

the working of the engines from which the 
exhaust steam is obtained ? 


See B.S.S., No. 132. 

1. It is unusual to purchase turbines by themselves. They are more gener- 
ally ordered complete with electric generator or compressor, etc., and treated 
as a single unit. In this case, in addition to giving the answers to the relevant 
questions above, it will be necessary to answer the questions on the data 
sheets for electric generators, compressors, etc. 

2-3. Apply to live steam and mixed- press are turbines. 

5-9. Apply to exhaust and mixed-pressure turbines. 

10-13. Apply to reducing turbines. 

1, 4, 14-19. Apply to all. 

4. Need not be answered if turbine makers are also to supply condenser, 
in which case enclose completed data sheet for condenser. This information is 
to be supplied to the inquirer by the firm offering the turbine if a condenser 
is not included in their tender and the inquirer proposes obtaining a quotation 
for a condenser elsewhere. If an existing condenser is available and the 
inquirer states the vacuum he can obtain from it, he must also state the maxi- 
mum quantity of steam in lb. per hour which the existing condenser can deal 
with and still maintain the specified vacuum. The vacuum should be 
preferably expressed as a percentage. 

6. The average exhaust steam pressure should be given. 

8. Should be given as ± lb. per sq. in. abs. 

9, Should be given in seconds. 
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10. State pressure required for the heating steam in 

lb. per sq. in. abs. 

11. What is the maximum quantity of heating steam 

required in lb. per hour ? Maximum 

Minimum 

12. Will there be long intervals when no heating steam 

will be required ? 

13. State maximum load in b.h.p. required during 

these intervals. 

14. State at what load the most economical steam 

consumption is desired. 

15. Give particulars of the load on the turbine. 

16. State speed of turbine in r.p.m. 

17. Is an automatic exhaust valve to be provided ? 

18. If so, is a specified output required from the 

turbine when running to atmosphere ? 

19. What accessories shall be included ? 


10. It is assumed this pressure remains constant. If it may vary with the 
load, state this fact. 

11. In answering this question it is assumed that heating steam will be 
required continuously, but that the amount taken will range between a 
maximum and a minimum. 

12. The length of the interval when no heating steam is required should be 
given. 

13. In the case of reducing or back-pressure turbines, the turbine is supply- 
ing a load as well as giving heating steam. Consequently, it is of importance 
to specify the maximum load which might be required when no heating is 
being taken, 

15. State whether for land or marine purposes, to drive generator, com- 
pressor, etc., whether load is steady or subject to sudden variations, whether 
plant is to run day and night (state length of longest continuous run). 

17-18. These questions usually only occur in connection with turbo-genera- 
tors. The output which a turbine will give when exhausting to atmosphere is 
about 75 per cent full load, but this wiU depend on the steam conditions. The 
output required should be stated in kW. 

19. This may include oil cooler for lubricating oil, water separator, register- 
ing pressure and vacuum gauges, tachometer, thermometers, etc. 
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TURBINE, WATER 

1. State continuous b.h.p. required at coupling. 

2. State overload capacity required. 

3. Give speed of turbine required in r.p.m. 

4. What type of turbine is preferred ? 

5. State form of turbine preferred. 

6. State how water is to be brought into turbine 

house. 

7. Give net head of water available at turbine floor 

level in feet. 

8. Give suction head available, measured from turbine 

house floor level, in feet. 

9. If head is variable, state range in feet. 

It is here assumed that the development of the water power, that is, the 
design of the dam, pipe line, etc., has already been done and that, consequently, 
the quantity of water available for power production is known. It is further 
assumed that the quantity of water is continuously available, and is sufficient 
to meet the maximum load required. If this should not be the case, state 
minimum quantity of water which might occur and, if rapid alterations in the 
supply to the turbine are liable to take place, particular attention should be 
drawn to this fact. 

3. This is usually fixed by form of drive, direct-coupled, etc., and machine 
to be driven (electric generator, etc.). 

4. Kaplan, Blanki, Francis, Pelton. Choice is not completely free, but 
following will be a rough gxride — 

Head up to 30 ft. Francis; open type, horizontal or vertical shaft, 

single or double wheel. 

Kaplan. 

„ „ 30" 150 ft. Francis: enclosed type, horizontal shaft, one or 

more wheels, vertical shaft, one wheel. 

Blanki. 

150-600 ft. Francis: enclosed type, horizontal shaft. (In 
veiy large sizes may also be made wdth vertical 
shaft.) 

,, „ 3,000 ft. Pelton. 

5* Horizontal or vertical shaft ; open (i.e. runner built into ferro- concrete 
chamber) ; enclosed in its own casing ; spiral casing or boiler casing. 

6. (a) From above centre line of turbine ; (b) along turbine axis ; (c) from 
below centre line of turbine. Choice depends to some extent on type, size, 
and arrangement of turbine, 

7. This is the head available less all losses occurring in pipe line, valves, etc. 

8. This is drop measured from turbine floor-level to lowest water-level in 
the tail race ; no allowance should be made for friction losses. This drop 
should not exceed ca. 20 ft., but tliis will depend on the altitude at which the 
turbine is erected. 

9. State variation in height for both main head and suction head separately. 
These variations will usually occur together. 
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10. At what head is continuous normal output to be 

given ? 

11. Is the suction-pipe to be in steel or ferro-concrete ? 

12. What typ)e of speed regulation is required ? 

13. Is the speed for which the regtilator is set to be 

electrically controlled from switchboard ? 

14. Is the regulator to be provided with automatic 

vane-opening limiter ? 

16. If so, how is it to be operated ? 

16. What is the turbine to drive ? 

17. State nature of drive preferred. 

18. Grive particulars of any accessories required. 

19. Enclose a dimensioned sketch showing proposed 

layout. 


10. In tills instance, state only net main head, hnt clearly mention this in 
the inquiry. 

12. JEIand. oi' automatic, or combination ; compressed air system or gear 
wheel pump system. 

14. This should be used if water quantity varies rapidly. 

15. Ma^'' be controlled by float and chain, pneumatically or electrically ; 
choice may to some extent be affected by the proposed layout. If pneu- 
matically, state air pressure available in lb. per sq. in. ; if electrically, state 
system, voltage and frequency of supply available. 

16. Transmission shaft or electric generator ; in latter case state whether 
A.C. or D.C. If generator is to be included, enclose data sheet. The manu- 
facturer of the turbine should also be ashed to state the runaway speed for 
which the generator should be designed. 

17. Belt or rope, gear, direct-coupled. Choice is not always entirely free, 
but will depend on what is to be driven. 

18. Valves, tachometer, head indicator, etc. 

19. This should show proposed layout in turbine house itself. The length 
and diameter of pipes, impounding dam, suction head, and site of turbine 
house should also be shown, hut on a separate sketch and to a smaller scale, 
if necessary. 
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UNLOADER, SACK 

1. State quantity of material to be dealt with in 

lb. per hour. Average- Maximum 

2. State weight of each sack in pounds. 

3. Give description of sack or package to be handled. 

4. State whether the unloader is for ship or truck 

discharging. 

5. If for ship work, state variation in tides and dis- 

tance of lowest water level from quay surface, 
both in feet. 

6. Are the sacks to be discharged into a truck or a 

warehouse ? 

7. State maximum vertical distance sacks are to be 

conveyed, measured from quay surface in feet. 

8. State maximum horizontal distance sacks are to 

be conveyed, measured from quay edge in feet. 

9. State size of ship to be unloaded. 

10. How is unloader to be driven ? 

11. Give dimensioned sketch showing proposed layout 

of unloader. 


1. State also the number of hours the maximum demand is likely to last. 

3, This should include the dimensions of the largest sized package to be 
handled. 

9. State size of ship in tons, to enable an approximate figure to be fixed for 
height of lift in sliip itself. 

10. May be driven from an existing line shaft ; in which case the speed, 
diameter of pulley, direction of rotation and position relative to the unloader 
of the proposed drive should be stated. If electric drive is desired, the system, 
voltage, and frequency of the supply available should be stated. 
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VALVE, LIQUID 

1. What liquid is to be passed ? 

2. For what purpose is the valve required ? 

3. What form of valve is required ? 

4. What type of valve is preferred ? 

6. State the internal liquid pressure which the valve 

vdll normally have to withstand in lb. per sq. in. 
abs. 

6. State the temperature of the liquid in ° F. 

7. Give size of valve required, diameter in inches. 

8. What form of joint is required ? 

9. Is the valve to be electrically or hydraulically 

operated ? 

10. Is the valve to be hand operated, if so, what form 

of gear is desired ? 

11. Enclose dimensioned sketch showmg proposed 

layout. 


1. Water, oil, acid, brine, ammonia, sewage. If the liquid is likely to have 
any chemical effect on the material of the valve/give an analysis of the liquid ; 
or contains grit, sand, etc., Iikel 3 ^ to prevent accurate closing of the valve ; 
attention should be drawn to these facts. 

2. Cut-off, non-retum, etc. 

3. Vertical or horizontal passage. 

4. Globe or gate. 

5. This should state normal working pressure. Attention should be drawn 
to cases where the valve may have to stand considerable excess pressures, due 
to water-hammer (in hydro-electric pip© line for instance). 

8- Screw, flange, spigot, and socket, etc. The choice of joint will depend on 
pressure, temperature, and liquid. If flanges are special, give full particulars 
with sketch. 

9. If electrically, state system, voltage and frequency. If hydraulically, 
state pressure in lb. per sq. in. abs. 

10. This may be by means of spur or worm gearing, universal joints, chains, 
etc,, from above or below, vertical or horizontal or inclined, in conjimction 
with hand-wheels. If floor standards are required to carry the hand-wheels, 
this should be indicated. For small valves a lever may be used in place of a 
wheel. Small valves may also be had for operation with key to make them 
foolproof. 

11. The sketch should show exact proposed layout of piping, valves, and 
hand-wheels. 


£J0— (5458) 20 pp. 
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VALVE, STEAM OR GAS 

1. State type of valve required. 

2. For what purpose is the valve required ? 

3. State what form of valve is desired. 

4. Give steam pressure in lb. per sq. in. abs. 

5. Give steam temperature in ° F. 

6. State size of valve required. Diameter in inches, 

7. Is a by-pass valve desired ? 

8. Is any special finish required ? 

9. What form of gearing is required for operating the 

valve ? Enclose dimensioned sketch. 

10. Is the valve to be electrically or hydraulically 

operated ? 

1 1. If the valve is required for a gas other than steam, 

give particulars of the gas to be controlled. 


1. Globe or gate. 

2. Throttle, check, non-return, blow-off, etc. 

3. Horizontal, vertical, or angle steam passage. What type of connection 
is preferred, screw or flange ? Screw connections are, as a rule, only provided 
up to 12 in. diameter, and for pressures not exceeding 250 lb. per sq. in. g. 
The material of which the valve body is to be made should be stated, if any 
special desire exists. Bronze bodies are not usually made in sizes exceeding 
4: in., nor for pressures exceeding 250 lb. per sq. in. g. Cast-iron may be used 
with saturated steam up to 250 lb. per sq. in, g. For saturated steam over this 
pressure, and for superheated steam of all pi’essures, use steel. If special 
form of flanges is desired, particulars should be enclosed with sketch of same. 
In the ease of cheek or non-return valves, state whether they are to be com- 
bined. 

7. Bypasses should be provided on all valves for pressures over 125 lb. per 
sq. in, g., and sizes over 16 in. ; for pressures over 200 lb. per sq, in. g., and 
sizes above 6 in. ; for pressures over 400 lb. per sq. in. g., and sizes over 
4 in. 

8. Valves are usually supplied with rough body and finished fittings ; but 
in some oases bodies are finished all over and hand- wheel nickel-plated^ 

9. This may be by means of spur or worm gearing, universal joints, chains, 
etc., from above or below, vertical, horizontal or inclined, in conjunction with 
hand-wheels. If floor standards are required to carry the hand-wheels, this 
should be indicated. For small valves, a lever may be used in place of a wheel. 
Small valves may also be had for operation with key to make them foolproof. 
The sketch should show exact proposed layout of piping, valves, and' hand- 
wheels. 

10. If electrically, state system, voltage, and frequency. If hydraulically, 
state pressure in lb. per sq. in. abs. 

11. Name, chlorine, coal gas, blast furnace gas, etc. 

State also whether gas is moist (give percentage of moisture) and contains 
much dust. 
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12. In case of reducing valve, state lower pressure 

required in lb. per sq. in. abs. 

13. State pressure at which valve is to blow off, 

lb. per sq. in. abs. 


13. Required for atmospheric relief valves and safety valve. State also 
whether ■blow-o:ff pressure is to be adjustable, and whether dash pots are to be 
provided (internal or external pattern). 
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RNGINBERING INQUIRIES 


WAGON, LIGHT RAILWAY 

1. State capacity of wagons required, in pounds. 

2. What is the road gauge clear between rails, in 

feet ? 

3. Are there any limits to the dimensions of the 

wagon. If so, give particulars. 

4. Give full particulars of the material to be conveyed. 

5. How are the wagons to be hauled ? 

6. Give particulars of the method employed for filling 

the wagons. 

7. What method of emptying the wagons is desired ? 

8. What is the smallest radius of curvature round 

which wagons will be hauled, in feet ? 

9. What type of buffer, coupling, and brake is 

required ? 

10. Give particulars of any existing wagons in use. 

11. State type of construction required. 


See B.S.S., No. 24. 

3. That is, is the length, width, height, or weight of the wagon restricted 
to within certain figures ? 

4. Earth, cement, sand, coal, sugar cane, bamboos, timber, barrels, etc. 
Also give weight per cab. ft. in lb., and dimensions of the largest piece to be 
carried. 

5. Hand, horse, or locomotive haulage, endless rope overhead, underneath, 
or at side of the wagon, 

6. By hand with shovel, from concrete mixer, from steam shovel by over- 
head shoot, etc. 

7. Double-side tip, double-side discharge, end-tip, bottom discharge, or 
all-round tip. Is the body to be lifted by a crane from the tip wagon ? 

9. Buffers may he central or side, spring or non-spring ; in the central type 
the buffer may be combined with the coupling. Couplings may be hook and 
chain or hook and screw tightening gear ; brakes may be lever or screw, 
acting on two or four wheels, 

10. These should include net and gross weights ; details of buffers and 
couplings ; height of the centre line of the buffer above the rail head in 
inches ; for each type of wagon employed, 

11. All wood, all steel, or combined. This choice is not absolutely free, but 
depends on work wagon has to do. 
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B3NGINB3EBING INQUIRIES 

WEIGHBRIDGE 

1. State maximtim load to be recorded in tons. 

2. State gauge of rails. 

3. State width of platform required in feet. 

4. State length of platform required in feet. 

5. Is weighbridge to be used for both rail and road 

traffic ? 

6. State maximum load which may pass over bridge, 

but wliich is not to be weighed. 

7. Is cabin for recording machinery and checker to 

be provided V 


3. Only necessary when road traJffilc is to be weighed. 

5. In this case, state whether lorry or horse traffic, and in addition to answer 
to question 1, also give maximum load to be recorded in the case of the road 
traffic. 

6. Such as a locomotive. In addition to the maximum load in tons, also 
state wheel base in feet and load per axle. 
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KNGINBERING INQUIRIES 


WELDER, ELECTRIC ARC 

1. What quality of material is to be "welded. ? 

2. State dimensions of the piece to be welded. 

Maximum Average 

3. State maximum current to be supplied to the elec- 

trode in amps. 

4. What type of electrode is to be employed ? 

5. State whether hand or automatic feed is preferred. 

6. Give particulars of supply available. 

7. Is a special generator to be supplied ? If so, state 

how it is to be driven. 

8. Will more than one welder be fed from this 

generator ? 

9. Are there any regulations affecting the use of the 

welder ? 


1. High carbon steel, alloy steel, cast-iron, copper alloys, etc. Whenever 
possible, give chemical composition of the material, 

2. Breadth and depth of section and weight of piece in lb. Give also general 
description of class of work to be done. Ex.: Welding sheets, plates, bars, 
dlling in blow-holes in castings, mending cracks, etc. 

3. This is mainly governed hy 1 and 2. Should be given if known. 
Usual sizes run from 60—200 amp. 

4. Bare iron or flux covered. 

6. System, 3D.C., single-, two- or three-phase ; voltage and frequency. 
A.C. weldors require 45—60 volts, and 3D.C. welders from 75—90 volts, at 
electrode. 

7. Erom transmission line shafting (state speed in r.p.m.) ; by electric 
motor ; by paraffin, petrol, etc,, engine. In latter cases the generator and 
motor or engine can be supplied as a complete self-contained portable unit, 
if so desired. 

9. Such, for instance, as a regulation by the electricity supply authorities 
specifying maximum out-of -balance current allowable. If the welder is to be 
fed from a three-phase system and more than one welder is in use, it is possible 
to partially balance the currents taken. In such a case, therefore, state num- 
ber and size of all welders already in use, and how supplied with current. 
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ENGINEERING INQUIRIES 

WELDER, ELECTRIC, RESISTANCE 

1 . Give a general description of the article to be welded. 

2. What are the dimensions of the largest piece in in. ? 

3. What material is to be welded. 

4. State thickness of material or diameter of rod to 

be welded, in inches. 

5. What is the daily output required ? Number of 

articles 

6. In how many working hours is this output to be 

obtained ? 

7. What type of weld is desired ? 

8. If point weld, give pitch of points in inches. 

9. If butt weld, is the diameter at the joint to be 

reduced to normal ? 

10. If seam weld, what overlap is required, and must 

the joint be watertight ? 

11. State system, voltage, and frequency of supply 

available. 

12. Is supply from a central station or private ? 

13. If the system is polyphase, what is the maximum 

unbalanced single-phase load in kVA. allowable 
on one phase ? 

14. If it is necessary to supply a special generator, how 

will it be driven ? 

15. Send samples of the articles to be welded. 

1. It is desirable to keep the pieces as near the same size as possible in order 
to obtain the maximum output from the apparatus ; consequently, if more 
than one size is to be welded it may pay to have several machines, one for 
each size. This will depend on the number of each size of article to be handled. 
Hence the answer to question 5 should give the number of each article per day- 
3. In the case of alloys, such as brass, the chemical analysis thould be g^ven 
if this is known. If steel, say whether hard or soft, whether black or galvanized. 
7. Butt, point, or seam. 

12. If the supply is private, give particulars of the generators, number, 
rated capacity of each, and normal full load on station. 

14- By belt, direct-coupled, etc. State speed in r.p.m, at which generator 
should run. 

15. Several samples of each article should be sent to enable exhaustive 
tests to be made, and the daily output required of each type, as asked in 
question 6, indicated on the sample. 
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ElSrOINEBRING INQUIRIES 


WINCH 

1. State maximum pull to be exerted on rope in pounds. 

2. State speed of hauling required in feet per minute. 

3. Give particulars of the class of Tvork it -will have 

to handle. 

4. Is a portable winch required ? 

5. Is rope drum to be provided ? If so, state maximum 

length of rope it is to take in feet. 

6. How is winch to be driven ? 

7. Give particulars of air, electric, or steam supply- 

available. 


3. For ship work, contractors’ work, use in docks, etc, 

6. By air, steam, or electricity. 

7. For air, state air pressure available in lb. per sq. in. g. ; for steam 
pressure in lb. per sq. in. abs., and temperature in ° F. at winch stop valve ; 
for electricity, system, voltage and frequency ; it is also advisable to enclose 
data sheet for motor. 
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Accu’MuriATOft, charging station, 267 

, electric, 9 

, hydraulic, 10 

, steam, 1 1 

Acid neutralizing plant, 229 
Advancer, phase, 45, 48, 135 
Aerometer, 123 
Alkali neutralizing plant, 229 
Alternator, 125 
Aluminium, 162 
Ammeter,' 146 
Ampere-hour-meter, 1 66 
Analysis, fuel, 13 

, iron and steel, 282 

— ^ oil, 14 

, metals, 282 

, water, 16 

Apparatus, aerating water, 229 
— — , cleaning, pipe, 248 

, controlling temperature, 144, 

243 

, corrective, power-factor, 45, 

48, 135 

, deironing, 229 

— ■ — demanganesing, 229 

, firing, coal dust, 203 

■, protective, short-circuit, 221 

, scraping, pipe, 248 

, synchronizing, 146 

— — , welding, electric, arc, 310 

■, , electric, resistance, 311 

Arc-welder, electric, 310 
Ardometer, 232 
Armco, rod, 162, 310 
Arrester, lightning, 18 

, aluminium, 18 

, carborundum, 18 

— ■ — electrolytic, IS 

, horn, 18 

^ ^ multigap, 18 

— ^ , multiplate, 18 

, water jet, 18 

Ash removal plant, 190 
Atritor, 203 

Auto-transformer, 265, 292 

Bagstai>-la-Cotjr converter, 53 
Bakelite, 162 
Balancer, static, 19 
Bar, drawn, 162 

, extruded, 162 

, rolled, 1 62 


Battery, charging station, 267 

, electric, 9 

, heating, 97 

, stamp, 63 

Beam, rolled, 162 
Bearing, ball, 20 

, journal, 20 

, Kingsbury, 20 

, Michell, 20 

, roller, 20 

, thrust, 20 

Bell, cable, sealing, 25 

, dividing, 25, 26 

Belt, balata, 71 

, camelhair, 71 

, leather, 7 1 

, steel, 71 

Bench, drawing, 285 
Bender, bar, 285 

, plate, 285 

Bleaching plant, 202 
Blower, fan, 43 
, gas, 43 

, positive pressure, 43 

, Roots, 43 

, turbo, 43 

Board, controlling temperature, 144 

, cut out, 21 

, distribution, 21 

, fuse, 21 

, iron clad, 21 

Bogie, charging, 38 

Boiler, Babcock &. Wilcox, 22 

, burning coal, 22, 203 

, coke, 22, 203 

, gas, 22, 95 

, oil, 22, 96 

, Clarke & Chapman, 22 

, Cornish, 22 

, Dry back, 22 

■ , electric, 22 

, Galloway, 22 

, Lancashire, 22 

, land, 22 

, multitubular, 22 

, marine, 22 

, vertical, 22 

Booster, charging, electric, 24 
— — ^ milking, 24 

, portable, 24 

, reversible, 24 

Borer, horizontal, 285 
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Box, bifurcating, 25 

, cable-end, 25 

, cable -sealing, 25 

, disconnecting, 26 

, dividing, cable, 25 

, fused, 26 

, joint, 25, 26 

, linked, 26 

— — •, terminal, 25 

, tee, 25 

, trifurcating, 25 

, network, junction, disconnect- 
ing, 26 

, , , fused, 26 

, , , linked, 26 

, , , mushroom, 26 

, , , pavement, 26 

, , , roadway, 26 

Brake, magnetic, 158 
Brass, 162 
Breaker, brick, 63 

, circuit, 275, 277 

, coal, 63 

, electric, 275, 277 

, ore, 63 

, stone, 63 

Bridge, ferro-concrete, 27 

, footpath, 27 

, highway, 27 

- — — -, railway, 27 

, steel, 27 

, stone, 27 

, travelling, 60 

— — transporter, 297 

, wood, 27 

Briquetting plant, 191 
Broacher, 285 
Bronze, 162 
Brush, carbon, 29 

, copper, 29 

, graphite, 29 

Bxiilding, steel, 30 
Burners, gas, 95 
, oil, 96 

Cable, electric, air space, 32 

, , armoured, 32 

, , bare, 32 

, , bitumen, 32 

, , concentric, 32 

, , fotu-core, 32 

, , lead-covered, 32 

, , multi-core, 32 

, , paper-insulated, 32 

, , rubber, vulcanized, 32 

, single-core, 32 

, shot-firing, 32 


Cable, electric, three-core, 32 

, telephone, 33 

Cableway, 34 

Calender, paper, electrically- driven, 
35 

Calorifer, 97, 139 
Capacitor, 45 

Capstan, electrically-driven, 37 

, pneumatic, 37 

— — , steam, 37 
Centrifugal , sugar, 103 
Changer, frequency, 179 
Charger, furnace, steel, electrically- 
driven, 38, 231 

, furnace, re-heating, 38, 122, 231 

Charging-station, accumulator, 267 
Chimney, cooling, water, 288 

, smoke, 39 

Chuck, 285 

Circuit-breaker, 275, 277 
Cistern, water, 281 
Cleaner, gas, 195, 197 

, pipe, 248 

, soot, 41 

Clutch, centrifugal, 42 

, friction, coil, 42 

, , disc, 42 

, magnetic, 42 

Coal, briquetting plant, 191 

, dust firing plant, 203 

, discharging, pneumatic, 206 

screening plant, 205 

Coil, choke, 234 

, pipe, 162 

, wire, 162 

Cold storage plant, 192 
Compressor, air, 43 

, centrifugal, 43 

, gas, 43 

, reciprocating, 43 

, steam, 43 

, turbo, 43 

Compressed air pumping plant, 223 
Concentrator, liquid, 97 
Condenser, steam, 46 

, , barometric, 46 

, , ejector, 46 

— . — ^ ^ evaporative, 46 

, , jet, 46 

, surface, 46 

, electric, static, 46 

, , synchronous, 48 

Conditioning plant, 57 
Control, automatic, pump, 226 

, , compressor, 43 

, , machine tools, 176, 286 

^ ^ temperature, 144 
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Controller, motor, electric, 50, 266 

, automatic, 50, 266 

, contractor-type, 52 

, drum, 50, 265 

, liquid, 50, 265 

, oil-immersed, 50, 265 

, reversing, 50 

Converter, Bagstad-la-Cour, 53 

, electric, 53, 179, 237 

— — , frequency, 179 

■, mercury-arc, 237 

, motor, 53, 179 

, rotary, 53 

Conveyor, ash, 55, 190 

, apron, 56 

, belt, 55 

, box, 55 

, bucket, 55 

, cement, 55 

, coal, 55 

, cork scrap, 55 

cotton, 55 

, dried vegetables, 55 

, grain, 55 

, gravity, 55 

, liquid, compressed-air, 223 

, mono -rail, 254 

, pan, 55 

, pneumatic, 55, 206, 223 

, roller, 56 

, salt, 55 

, sand, 55 

, sawdust, 55 

, scraper, 55 

, seed, 55 

, soda, 55 

, straw, 55 

, tanbark, 55 

, wood shavings, 55 

Cooler, air, 57 

, gas, 57 

, oil, 58 

, water, chimney, 288 

, , evaporative, 211, 288 

, , pond, 211 

, , spray, 211 

^ tower, 288 

Copper, 162 
Coupling, flexible, 69 

, insulating, 59 

, reversible, 69 

Covering, boiler, 150 

, insulating, 150 

, pipe, 150 

Crane, breakdown, 60 

, cantilever, 60 

, charging, 38 


Crane, floating, 62 

, hammerhead, 60 

, jib, 60 

, ladle, 60 

, mono-rail, 254 

, overhead, 60 

, pedestal, 60 

, portal, 60 

, stripper, 60 

Creosoting plant, timber, 193 
Crossing, railway, 289 
Crusher, cement, 63 

, magnetic, 63 

, ore, 63 

, stone, 63 

Crystallizer, 97 
Cupola, 117 
Cutter, gas, 201 

, gear, 285 

, keyway, 285 

, metal, 201, 285 

, oxy-acetylene, 201 

Cylinder, water, 281 

Deactivatob, 194 
Deaerator, 194 
Degasser, 194 

Dehydrator, 57, 78, 79, 80, 97, 103 
Deironing plant, 229 
Demanganesing plant, 229 
Densimeter, 123 
Deodorizer, ozone, 202 
Deoxidizer, 194 
Descaler, pipe, 248 

, tube, 248 

Destructor, refuse, 64 
Desuperheater, 260 
Dimmer, theatre, electric, 66 
Disintegrator, 63, 171 
Distiller, liquid, 97 

, water, 209 

Dredger, bucket, 66 

, dipper, 66 

— — , grab, 98 

, hopper, 66 

, land, 98 

, suction, 66 

Drill, core, compressed-air, 67 

, , steam, 67 

, diamond, 67 

, machine, 286 

, mining, electrically-driven, 69 

, percussion, 67 

, shot, rotary, 67 

Drive, belt, 71 

, chain, 73 

, gear, 74 
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Drive, Leunix, 222 

, rope, 75 

, steel -band, 71 

Driver, pile, 77 
Dryer, air, 67, 110 

, centrifugal, 103 

, coal, 79 

, continuous -feed, 79 

, gas, 67 

, ore, 79 

, oil, 78 

— — ■, rotary, 79 

, steam, 260, 298 

, timber, 208 

, vacuum, 80 

, vertical, 79 

Dumper, wagon, bottom, 81 

, , end-tip, 81 

^ ^ side-tip, 81 

Dynamo, 125 

Economizes, fuel, 82 
Edge-runner, 171 
Ejector, air, kinetic, 83 
acid, 137 

, Delas, 83 

, pneumatic, 223 

, sewage, 137 

, steam-jet, 83, 228 

, water, 137 

Electric lighting installation, 141, 261 
Electrodes, 162, 310 
Elevator, acid, 226 

, belt, 84 

, bucket, 84 

, chain, 84 

, ore, 84 

, tipping, 84 

, tray, 84 

Eliminator, gas, 194 

, oil, 258 

Ender and facer, 285 
Endless haulage gear, 124 
Engine, alcohol, 85 

, central-e^aust, 86, 88 

, crude oil, 85 

, Diesel, 86 

, gas, 86 

, heavy oil, 85 

, hot-bulb, 85 

, land, 85, 87, 88 

, locomobile, 87 

, locomotive -type, 87 

, marine, 86, 88 

, on, 85 

, para£6n, 86 

, petrol, 85 


Engine, portable, 85, 87, 88 

, semi-Diesel, 85 

, semi-portable, 86, 87, 88 

, stationary, 86, 88 

, steam, 88 

, xmiflow, 88 

, winding, electrically-driven, 90 

, winding, steam-driven, 90 

Equipment, gas burning, 95 

, oil burning, 96 

, overhead, light railway, 153 

, utnizing exhaust gas, 100 

^ steam, 101 

Erection, 2 

Evaporator, acetic acid, 97 

, aether, 97 

, ammonia, 97 

alcohol, 97 

, boder feed water, 129 

, benzol, 97 

glycerine, 97 

, liquid, 97 

, multiple-effect, 97 

, water, 97, 131 

Excavator, bucket, 98 

, chain, 98 

, clam-shell, 98 

— — ', drag-line, 98 

, electrically-dri ven , 9 8 

, jet, 98 

, shovel, 98 

, steam, 98 

Exciter, electric, 125 
Exhauster, air, 83, 107 

, gas, 107 

, vacuum, 83, 228 

Exhaust gas utilization, 100 

steam utilization, 101 

Extinguisher, fire, 138 
Extractor, air, 83, 107 

, centrifugal, 103 

, liquid, 103 

, oil, 258 

, vacuum pump, 228 

, water, 260 

Facer and ender, bar, 286 

, girder, 286 

rail, 285 

Factory, complete, 104 
Fan, 107 

, mechanical draught, forced, 108 

induced, 108 

^ ^ Pratt system, 108 

, mine, 107 

, smithy, 107 

, ventilation, 107 
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Fan-blower, 43 
Fibre, vulcanized, 162 
Filter, air, cloth, 110, 195 

, , visco, 110 

, , wet-air, 110 

, continuous, 112, 113 

, feed water, 112 

, gas, 110, 195, 197 

, liquid, 112 

, oil, 113 

, pressure, 112, 229 

, water, 112, 229 

Firing, coal dust, 203 
Flattener, plate, 285 
Flume, 186 

Fog removal plant, 145 
Forge, drop, 114 
Foot-bridge, 27 
Foundations, 115 
Frequency-changer, 179 

meter, 146 

Fuel, analysis, 13 
Furnace, annealing, 118, 119 

, automatic, 116 

, arc, 121 

, baking, pottery, 116 

, calcining, ore, 116 

, carburizing, 118 

, cupola, 117 

, continuous, 122 

, electric, 121 

, Girod, 121 

, hardening, 118 

, heat-treatment, 118, 119 

, Heroult, 121 

, induction, 121 

Keller, 121 

, kilning, pottery, 116 

, KjeUin, 121 

, lime, 116 

, melting, 120 

, mufHe, 118, 119 

, Nathusius, 121 

, refining, 121 

, I'eheating, 122 

, resistance, 121 

, rotary, 120 

, tempering, 118, 119 

,’ turbine, 270 

Fuseboard, 21 

Gas burning equipment, 95 

cleaning plant, 197 

Gauge, altitude, 123 

, draught, 123 

, pressure, 123 

, vacuum, 123 


Gear, bevel, 74 

, haulage, 124 

, helical, 74 

, hoisting, 84, 90, 124, 132 

, mitre, 74 

, protection, short-circuit, 221 

— — ■, raw-hide, 74 

, roller, 250 

, spur, 74 


worm, 74 


General, 1 
Generator, electrical, 125 
-, steam, 22 


Generating-station, 268 
Girder, steel, 162 
Girod furnace, 121 
Grab, single -chain, 98 
Grain discharging plant, 206 
Gravel screening plant, 205 
Grinder, brick, 63, 171 
cement, 171 
coal, 171, 203 
cutter, 285 
drill, 285 
flour, 171 
ore, 63, 171 
oil-seed, 171 
slag, 171 

surface, external, 285 

, flat, 285 

*, internal, 285 


Gun 


tool, 285 
metal, 162 


Hammer, air, 114 

, drop, 114 

, forging, 114 

, power, 1 14 

, stamp, 63 

Heater, air, 128 

, feed water, 129 

, liquid, 97, 129, 131 

, water, ejector, 131 

, , immersion, 131 

Heroult-fumace, 121 
Hoist, blast furnace, electrically 
driven, 132 

, friction, 151 

goods, 151 

Horse -power-meter, 146 
House-lighting set, 141, 261 
Hydro-extractor, 97, 103, 196 

Ice making plant, 198 
Improver, power factor, 45, 48, 135 
Indicator, coal -flow, 165 
, frequency, 146 
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Indicator, H.P., 146 
leakage, 146 

, maximiim-demand, electric, 166 

, power-factor, 146 

, speed, 146, 280 

, temperature, 146 

, water-level, 236 

Injector, steam, 137 
, water, 137 

Installation, fire extinguishing, 138 

, heating, 139 

, lighting, electric, 141 

, meter testing, 143 

, temperature, controlling, 144 

, utilizing exhaust steam, 101 

^ gas, 100 

, ventilating, 145 

Instrument, electrical, 146 

, indicating, 146 

, portable, 146 

, recording, 146 

, switchboard, 146 

, testing, 146 

Insulation, heat, 150 

, refrigerating, 150 

Insulator, electric, bushing, 148 

, , leading-in, 148 

, , moulded, 149 

, , petticoat, 148 

, , pin, 148 

, , railway track, 148, 289 

, , shackle, 148 

, , switch, 148 

, , suspension, 148 

^ ^ telephone, 148 

, , telegraph, 148 

, , Thomson tube, 148 

, , trolley wire, 148 

, , transmission line, 148 

, , tube, 148 

, , wall, 148 

Iron, angle, 162 

, channel, 162 

, Z, 162 

Joint, Expansion, 186 

Keller furnace, 121 
Kettle, gas, 97 

, steam, 97 

Kiln, rotary, 79 
Kjellin furnace, 121 

Lagging, boiler, 160 

, insulation, heat, 160 

, pipe, 160 

Lathe, automatic, 285 


Lathe, boring, 286 

, capstan, 285 

, centring, 285 

, screw -cutting, 285 

surfacing, 285 

, turret, 285 

Leakage -indicator, 146 
Lennix drive, 222 
Lift, goods, 151 

, passenger, 151 

Lifter, water, 223 

Lighting installation, electric, 141 

set, 261 

Line, trolley, 153 
Liquid, cooling plant, 200 
Litholite, 162 
Locomobile, 87 
Locomotive, battery, 154 

-, Diesel, 154 

, electric, 154 

, light railway, 154 

, petrol, 154 

, steam, 164 

Machine, tool, 285 

, bar, bending, 285 

^ ^ reeling, 285 

, , straightening, 285 

, boring, 285 

, and turning, 285 

, broaching, 285 

, centring, 285 

, drilling, 286 

, ending and facing, 285 

, facing, 285 

, form, 167 

, flattening, plate, 285 

, gear cutting, 285 

, grinding, 171, 285 

, hack-saw, 285 

, key -way cutting, 286 

, milling, 286 

, mixing, 172 

, moulding, 157 

, planing, 188, 286 

, plate, flattening, 285 

, polishing, 285 

, punching, 285 

, reaming, 285 

, sawing, 286 

, screwing, 285 

, shaping, 286 

, shearing, 285 

, slotting, 286 

— — , tapping, 286 
Machinery, lifting, 84, 90, 124, 132, 
161 
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Machinery, mixing, 172 
Magnet, brake, 158 

, lifting, 159 

Main and tail haulage gear, 124 
Mains, blow-ofi, 186 

, electric, 32 

, exhaust, 186 

, feed, 186 

, gas, 186 

, hydraulic, 186 

, oil, 186 

, steam, 186 

, water, 186 

Manganese -bronze, 162 
Manometer, 123 
Mast, transmission line, 160 
Materials, raw, 162 
Metal cutting plant, 201 
Meter, air, 168 

, altitude, 123 

, ammonia, 168 

, ampere, 146 

, ampere-hour, 166 

coal, 165 

, CO 2 , 168 

, double -tarif£, 166 

, electricity, 166 

, flow, 168 

, gas, 168 

, H.P., 146 

, height, 123 

, integrating, 166 

— maximum -demand, 166 

, oil, 169 

, prepayment, 166 

— — speed, 146, 280 

, spirits, 169 

— — , steam, 170 

, two-rate, 166 

, venturi, 168, 169 

, volt, 146 

, water, 169 

, watt, 146 

, watt-hour, 166 

Mica, 162 
Micanite, 162 
Milk cooling plant, 200 
Mill, atritor, 171, 203 
, ball, 171 

, boring and turning, 285 

, cement, 171 

, cold rolling, 285 

, cotton seed, 171 

, edge-runner, 171 

, enamel, 172 

, flour, 171 

, griffin, 63, 171 


Mill, grinding, 171 

, Huntingdon, 171 

, mixing, 172 

, paint, 172 

, porcelain, 171, 172 

, roller, 63 

, rolling, electrically-driven, 173 

, runner, 171 

, tube, 171 

Miller, ordinary, 286 

, profile, 285 

Mist removal plant, 145 
Mixer, asphalt, 172 

, cement, 172 

, enamel, 172 

, paint, 172 

— — , porcelain, 172 

, tar-macadam, 172 

Motor, brake, 158 

, electric, 176 

Motor-alternator, 179 

-converter, 179 

-generator, 179 

Moulder, foundry, 157 

Nathusius furnace, 121 
Navvies, mechanical, 98 

OocnxjDER, air, 83 
Oil burning equipment, 96 
Ore screening plant, 205 
Oven, bakery, electric, 181 

, calcining-ore, 116 

, coal -drying, 79 

, ore-drying, 79, 116 

Overhead equipment, light -railway 
153 

, tramway, 153 

Oxy- acetylene metal cutting plant, 
201 

Ozonizer, 202 

Pan, calandria, 97 

, coil, 97 

, vacuum, 97 

Panel, contactor, 52 

, control, electric, 182 

, fuse, 21 

Paper machine, electrically-driven, 35 
Penstock, 186 

Phase -advancer, 45, 48, 135 
Phosphor-bronze, 162 

copper, 162 

-tin, 162 

Filer, sack, 183 

Pillar, control, electric, 184 

, distribution, 185 
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Pillar, equalizer, 185 

, exciter, 184 

, feeder, 185 

, lighting, 185 

, regulating, 184 

, switch, 185 

, synchronizing, 184 

Pipe, 162, 186 

line, 186 

Planer, butt and side, 285 

, metal, electrically-driven, 188 

, plate edge, 285 

Plant, ash, removal, 190 

, blasting, sand, 204 

, bleaching, 202 

, briquetting, 191 

, cleaning, gas, 197 

, cold storage, 192 

, cooling, beer, 200 

, , furs, 192 

, , water, 200 

, conditioning, air, 57, 110, 195 

, conveying, 34, 55, 60, 124, 252, 

254, 291, 297, 299 

, ereosoting, timber, 193 

, degassing, boiler feed water, 194 

, deodorizing, 202 

, discharging, ship, 206 

, distilling, liquid, 97, 196 

, , water, 97, 196, 209 

, dust removal, 195 

, elevating, 60, 62, 84, 90, 132, 

161 

, extraction, acetone, 196 

, , benzine, 196 

, , chloroform, 196 

, , dust, 196 

, , ether, 196 

, , fat, 196 

, , liquid, 78, 79, SO, 97, 

103, 196 

, , oil, 196 

, , tan, 196 

, , water, 78, 79, 80, 97, 103, 

196 

, , wax, 196 

, excavating, 66, 98 

, fog removing, 145 

, gas, cleaning, 197 

, , producing, 219 

, srindine, 171 

, hauling; 37, 124, 291, 312 

, hoisting, 60, 62, 84, 90, 132, 151 

, ice-making, 198 

, impregnating, compound, 199 

, varnish, 199 

, liquid cooling, 200 


Plant, loading, 34, 38, 55, 60, 62, 84 
132, 151, 183, 252, 254, 297 ’ 

, metal -cutting, 201 

— — mist removal, 145 

, oxy-acetylene, 201 

, ozonizing, 202 

, conveying, pneumatic, 55 

, power, 268 

, semi-stationary, 87 

, pulverized fuel , 203 

, refrigerating, 192 

— ^ sand blasting, 204 
— — ^ screening, 206 

, seasoning timber, 208 

, sifting, 205 

sterilizing, air, 145, 202 

^ water, 202, 229 

, transporting, 34, 55, 154, 231, 

250, 252, 254, 291, 297, 299 

, unloading, 60, 81, 206, 304 

, utilizing exhaust gas, 100 

^ steam, 101 

— — waste heat, 100, 101 

, water distilling, 97, 196, 209 

Plough, electrically-driven, 210 
Pneumatic discharging plant, 55, 206 
Points, railway, 289 
Pole, transmission line, 160 
Pond, cooling, 211 

, spray, 211 

Pothead, 25 

Power-factor, improver, 45, 48, 135 

, meter, 146 

Press, artificial horn, 216 

, armature, drawing-on, 216 

, asphalt, 216 

, baling, 212 

, bending, plate, 216 

, , rail, 216 

, briquetting, coal, 213 

, , cement, 213 

, , metal turnings, 213 

, , oil cake, 213 

, ore, 213 

, , sawdust, 213 

, shavings, 213 

, brush, electric, 216 

, cam, 216 

, celluloid, 216 

, cloth, 212, 216 

, commutator, 216 

, drawing, 216 

, electrode, electric, 216 

, filter, 214 

, flange, 216 

, forging, 216 

, friction, 216 
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Press, granitoid, 216 

, hydraulic, 212, 215, 216 

— — , leather, 212, 213, 216 
— — luicanite, 216 

, plate, 216 

, pneumatic, 216 

, power, 216 

, printing, electrically- driven, 

217 

, rail, 216 

, rubber, 216 

, shaping, wood, 216 

, shell, 216 

, sleeper, 216 

, straightening, plate, 216 

, rail, 216 

, steam, 215, 216 

, toggle, 216 

veneer, 216 

, vulcanizing, 216 

— “, vulcanite, 216 

, wood-shaping, 216 

Presspahn, 162 

Printing press, electrically-driven, 
217 

Producer, gas, 219 
Projector, electric, 256 
Protection, electric, cable, assy- 
metrical, 221 

^ ^ ^ balance, 221 

^ ^ core balance, 221 

^ ^ ^ current and voltage 

balance, 221 

. — ^ , dead earth, 221 

, , , differential, 221 

, — - — , earth, 22 1 

^ ^ ^ Hunter, 221 

^ ^ ^ leakage, 221 

^ ^ ^ Merz & Price, 221 

, ,McColl, 221 

^ ^ ^ selective, 221 

^ ^ ^ self -balance, 221 

, , , short-circuit, 221 

^ ^ split conductor, 221 

, fire, 138 

, lagging, 150 

, no-volt, 50, 62, 247, 265, 275, 

277 

^ over-load, 50, 62, 247, 266, 275, 

277 

over-speed, 247 

, reverse -current, 247 

Pulley, belt, 71, 222 

, chain, 73 

, jockey, 222 

, rope, 76 

Pulverized fuel plant, 203 


Pulverizer, 63, 171 
Pump, acid, 226 

, air, 228 

, air-lift, 223 

, alkali, 226 

— — , ammonia, 226 

, bleach, 226 

, boiler feed, 224 

brine, 226 

, centrifugal, 226, 228 

, chemical, 226 

, circulating water, 226 

, compressed air, 223, 226 

, dock, 226 

, drainage, 226 

, dredging, 226 

, gear, 226 

, hydraulic, 226 

, irrigation, 226 

, liquid, 226 

, marine, salvage, 226 

, mine, sinking, 226 

, oil, 226 

, portable, 226 

, positive, rotary, 226 

— — ram, 226 

, salvage, 226 

, sand dredging, 226 

, screw, 226 

— ^ — , semirotary, 226 

, sewage, 226 

■, sinking, mine, 226 

, soda, 226 

, submersible, 226 

, tar, 226 

, turbo, 226, 228 

, vacuxim, 228 

, water, 223, 224, 226, 

, waterworks, 226 

Punch, 285 

Purifier, air, 57, 110, 145, 195, 202 

, gas, 110, 197 

, oil, 103, 112, 113 

, steam, 258, 260, 298 

, water, 112, 229 

Pusher, ingot, 231 
Pyrometer, expansion, 232 

, optical, 232 

, radiation, 232 

— resistance, 232 
, thermo-electric, 232 

Hack, trash, 255 
Hail, 162, 289 
Hake, rack, 255 
Hange, steam, 186 
Haw material, 162 
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Bieactance, curx'ent-limiting, 234= 

, power, 234 

Tteamer, 285 
Kecorder, air, 168 

, altitude, 123 

, coal, 165 

, gas, 168 

, Lea, 236 

, power-factor, 146 

, oil, 169 

speed, 146, 280 

, steam, 170 

, V-notch, 236 

, water, 169, 236 

RectiJSLer, mercury-arc, 237 
Heeler, bar, 285 

, wire, 285 

Refrigerating plant, 192 
Regenerator, steam, 11 
Regulator, feed water, 239 

, induction, voltage, 240 

shunt- 241 

, speed, 50, 52, 241, 265 

, temperature, automatic, 243 

Tirrell, voltage, 244 

, voltage, automatic, 244 

induction, 240 

, water, 239 

Relay, electric, 247 
Remover, scale, 248 
— — •, soot, 41 

Resistance, controlling, motor, 50, 
265 

, dimmer, theatre, 65 

, field, regulating, 241 

Rheostat, field, 241 

, motor, 50, 265 

Rig, drilling, bore-hole, 67, 69 
Riveter, electric, 311 

, hydraulic, 249 

■, plate, 249 

, pneumatic, 249 

Roaster, ore, 116 

Rochling-Rodenhausen furnace, 121 
Rod, extruded, 162 

, rolled, 162 

, solid-drawn, 162 

, welding, 162, 310 

Roll, crushing, 63 

, high speed, 63 

Rolls, live, 250 
Roller, road, 251 

Rolling, mill, electrically-driven, 173 

Roots-blower, 43, 107 

Rope, 162 

Rope-drive, 75 

Ropeway, aerial, 34, 252 


Rotary-convertor, 53 
Runway, electric, 254 
, hand, 254 

Sakd sifting plant, 205 
Saw, cold, 285 

, hack, 285 

, hot, 285 

Scarifier, road, 261 
Scraper, pipe, 248 

, soot, 41 

Screen, band, 266 

, cement, 206 

, coal, 205 

, disc, 255 

, rake, 255 

, water, 255 

Screening plant, 205 
Searchlight, electric, 256 
Seasoning plant, timber, 208 
Separator, centrifugal, electrically, 
driven, 103 

, magnetic, ore, 250 

, oil, 268 

, steam, 260, 298 

, water, 260, 298 

Set, electric lighting, 261 

, house lighting, 261 

, motor-generator, 179 

Shaper, 286 

Shear, 286 

Shed, 30 

Sheet metal, 162 

Shovel, excavating, OS 

, power, 98 

Shutter, rolling steel, 262, 

Sifting plant, coal, 205 

, cement, 205 

, sand, 205 

Silicxmi- bronze, 162 

Skip, 308 

Slate, 162 

Slotter, 285 

Softener, water, 263 

Solenoid, brake, 158 

Speedometer, 146, 280 

Spray, water cooling, 211 

Spring, wire, 162 

Stack, smoke, 39 

Staith, 81 

Stamp, drop, 63 

Star-delta, starter, 265 

Starter, electric motor, 50, 62, 206 

auto -transformer, 265 

, liquid, 60, 266 

, oil -immersed, 265 

, resistance, 50, 265 
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Starter, sand-immersed, 265 

, star-delta, 265 

Stassano furnace, 121 

Station, aociimulator charging, 267 

, central, 268 

, generating, 268 

, sub-automatic, 272 

Steel, alloy, 162 

, constructional, 162 

tool, 162 

Sterilizer, air, 202 

, water, 202, 229 

Still, 97 

Stock, rolling, railway, 308 
Stoker, chain grate, 270 

, mechanical, 270 

■ over-feed, 270 

, piilverized fuel, 203 

, shovel, 270 

, under-feed, 270 

Stove, 118, 119 
Straightener, bar, 285 
Strainer, air, 110, 195 

, gas, 195, 197 

, oil, 112, 113 

, Twin, 112, 113 

, water, 112, 255 

Strip, cold-rolled, 162 

, hot -rolled, 162 

Stripper, billet, 60 
Sub-station, automatic, 272 
Superheater, steam, 274 
Surge -tank, 186, 281 
Switch, air-break, 275 

, battery, regulating, 276 

, dust-proof, 275, 277 

, explosion -proof, 275, 277 

, flame-proof, 275, 277 

, ironclad, 275 

, isolating, 275, 277 

, knife, 275 

, oil, 277 

— — , open, 275 

, railway, 275, 277 

, waterproof, 275, 277 

-, weatherproof, 275, 277 

Switchboard, electric, back-of -panel, 
279 

^ ^ cellular, remote, control, 

279 

^ ^ cubicle, concrete, 279 

, , , ironclad, 279 

^ ^ draw-out, 279 

, , ironclad, 279 

, , outdoor, 279 

, , pipe -framework, 279 

^ ^ remote control, 279 


Switchboard, electric, truck ironclad, 
279 

, , weatherproof, 279 

Switchcase, 182 

Switchgear, 182, 184, 185, 275, 276 
277, 279 

Synchroscope, 146 

System, protective, electric, 221 

Tachometer, indicating, 146, 280 

, integrating, 280 

Tank, chemical, 281 

, liquid, 281 

, oil, 281 

, petrol, 281 

, surge, 186, 281 

, transport, railway, 281, 30 S 

, lorry, 281, 291 

, water, 281 

Tape, 162 
Telper, 297 
Tests, fuel, 13 

, iron and steel, 282 

, metals, 282 

, oil, 14 

, water, 16 

Thermofeed, 239, 243 
Thermograph, 144 
Thermometer, thermo-electric, 232 

, optical, 232 

, radiation, 232 

, resistance, 232 

Thermostat, 144, 243 
Thomson tube, 148 
Timber seasoning plant, 208 
Tipper, wagon, 81 
Tippler, coal, rotary, 81 
Tirrell regulator, 244 
Titan, 60 

Tool, machine, 285 

, scalmg, boiler tubes, 248 

^ ^ economizer tubes, 41, 248 

, , pipe, 248 

, , structural steel, 248 

Tower, cooling water, chimney, 288 

, , open, 288 

, tank, 281 

, transmission line, 160 

Track, live roller, 250 

, railway, 289 

Tractor, road, 291 
Trailer, road, 291 
Tramway, 153, 289, 308 
Transformer, auto, 265, 292 

, electric, 292 

, furnace, 121, 292 

, instrument, 295 
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Transformer, phase, 292 

, Scott -connected, 292 

, starting motor, 266 

, testing, 292 

Transporter, Temperley, 297 

, mono-rail, 254 

Trap, bucket, 298 

, expansion, 298 

, steam, 298 

, vacuum, 29S 

Trolley -line, 153 
wire, 162 

Truck, industrial, electrical, 299 

, mining, 308 

, railway, 308 

Tub, mining, 308 
Tube, boiler, 162 

, boring, 162 

, easing, 162 

, stay, 162 

, superheater, 162 

, Thomson, 148 

Turbine, Banki, 302 

, bleeder, 300 

, Curtis, 300 

, De Liaval, 300 

, exhaust steam, 300 

, Francis, 302 

, impulse, 300 

, Kaplan, 302 

, mixed -pressure, 300 

, Parsons, 300 

, Pelton, 302 

, Bateau, 300 

, reaction, 300 

— — , reducing, 300 

, steam, 300 

, water, 302 

, Zolley, 300 

Turbo -blower, 43 

-compressor, 43 

-pulverizer, 171 

Turntable, railway, 289 

Unloader, sack, 304 

, ship, 206 

Utilization, exhaust-gas, 100 
-steam, 101 


waste heat, 100, 101 


Valve, atmospheric relief, 306 

, automatic, 305, 306 

, blow-off, 305, 306 

, check, 305, 306 

, chemical, 305 

, exhaust, 306 

, fullway, 305 


Valve, gate, 305 

, gas, 306 

, globe, 305 

, liquid, 306 

, non -return, 305, 306 

, Peet, 305 

•, reducing, 306 

safety, 306 


sluice, 305 
split-gate, 305 
steam, 306 
stop, 306 
throttle, 306 
water, 305 
wedge, 305 


Varnish, insulating, 162 
Vat, 281 

Ventilator, 107, 145 
Vessel, storage, chemical, 281 
Vibrator, Kapp, 135 
Voltmeter, 146 
Vulcanized-fibre, 162 

Wagon, charging, 38 

, electric, 291, 299 

, railway, 308 

, road, 291 

, steam, 291 

Washer, air, 57, 110, 145, 195 
Waste-gas, utilization, 100 

heat, utilization, 100, 10 1 

Watthourmeter, 166 
Wattmetei*, 146 
Weighbridge, 309 
Welder, acetylene, 201 

, arc, 310 

, electric, 310, 311 

, resistance, butt, 311 

, , point, 311 

^ ^ seam, 311 

, . strap, 311 

^ tube, 311 

Wheel, buffing, 285 

, emery, 285 

, pelton, 302 

, polishing, 285 

, water, 302 

Winch, air, 312 

, electric, 312 

, steam, 312 

Winder, electrically-driven, 90, 13 
Windlass, 312 
Wire, trolley, 162 
Workshop, 30, 104 
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